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Heavy Drilling and Boring Machine. 





We present on this page an illustration of 
a new drilling and boring machine, designed 
and built by the Bickford Drill and Tool 
Co., Cincinnati, Ohio. 

The machine is specially designed for 
boring heavy forgings and cutting out holes 
from solid steel plates, and the construction 
of the tool is correspondingly heavy, all 
parts being proportioned for the heaviest 
work. The spindle is of forged stee], and 
has a taper hole in the end for large drills. 
It is also threaded on the outside for tool- 
holding heads. The spindle is 6 inches diam- 
eter at the bottom and 4 inches at the top 
end. It is counterbalanced and has four 
changes of automatic feed, but can also be 
fed down by hand with a quick return wheel 
or lever. 

The distance between the housings on the 
machine, as shown, is 3 feet, but this dis- 
tance can be varied to suit the requirements 
of the case. The ratio of the bevel gear and 
driving pinion is 4 to1, the gear being 24 
inches in diameter, the pinion 6 inches, 3 
inches face, and machine cut. The back 
gears are very heavy, 4 and 3 pitch gears, 
with a ratio of 64to1. The cone pulleys 
are 18 inches, 15$ inches, 13 inches and 104 
inches in diameter and 43 inches face. Tight 
and loose pulleys are 22 inches diameter, 5 
inches face. The machine weighs about 
9,000 pounds. 
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Piping for Compressed Air. 





By FRANK RICHARDS. 





In the AMERICAN Macurinist of Novem- 
ber 15th, in the Question and Answer de- 
partment, No. 527, a correspondent wants 
to know the proper internal diameter of 
main pipes conveying compressed air, and 
also of the branches leading to hoists. The 
answer was given that ‘‘We should make 
the area of the branches equal to ; of the 
area of the hoists, and the area of the main 
pipe should be equal to the combined areas 
of the branches.” 

The question of the size and arrangement 
of pipes is involved, and is to be deter- 
mined with each new installation of com- 
pressed air, and it is one upon which there 
seems to be very little reliable data, and it 
is no reproach to those unfamiliar with the 
special subject of inquiry to be unable to 
give an absolutely correct answer. The 
question indeed is one that does not admit 
of an absolutely correct answer, but is 
contingent upon a wide range of modifying 
circumstances. Common sense in the solu- 
tion of such a question as this counts for 
more than deep scientific knowledge. 

A port area equal to ,', of the area of a 
steam cylinder is given by some authorities 
a8 sufficient for steam admission where the 
piston has a speed of 600 feet per minute. 
As a general rule, we may say that any 
pipe that is sufficient for the transmission 
of steam for a given purpose is sufficient 
for the transmission of an equal volume of 
compressed air, but the supplying of a high- 
Speed steam engine has nothing to do with 
supplying an air hoist. Asa matter of fact, 
® }inch pipe is usually large enough to 
supply air to a 16-inch hoisting cylinder, 
the pipe area then being less than ,,\;, of 


the cylinder area, and if , 55 were substi- 
tuted for ,, in the answer referred to above, 
it would then be reasonably correct, and we 
may be sure that the pipe would still be 
large enough. In operating hoists, espe- 
clally with those who are novices at the 
business, it is often one of the most difficult 
things to admit the air slowly enough, or to 
do the hoisting with sufficient dignity and 
deliberation. In some cases a union has 
been placed in the pipe, and a plate or 
diaphragm in place of the gasket inserted, 
the plate having only a single hole ia it, 
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pressure just sufficient to balance the total 
weight to be lifted, and gravity is prac- 
tically annihilated. A little excess of press- 
ure will then draw the pattern with the 
utmost gentleness, the elasticity of the air 
being a valuable feature in freeing the 
pattern in the mold as it rises. When using 
a hoist for this delicate service, a pressure 
gauge upon the hoist itself would be a con- 
venience, as by it the operator could readily 
know when his pressure was sufiicient to 
balance the lift, and when the pattern 
should be expected to begin to rise. 
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say, ; inch or 4 inch, for the admission of 
the air. This device, however, need not 
now be resorted to, as valves can be ob- 
tained that will give an admission as slow 
as may be desired. The supply pipe evi- 
dently may be quite minute as compared 
with a steam pipe for a rapid-running engine. 

The perfect control of the operation of 
hoisting by compressed air is exhibited very 
strikingly in its use for drawing patterns 
from the mold in the foundry. Those who 
use air for this purpose are enthusiastic in 
their praise of it. The air is admitted un- 
der the hoisting piston until it attains a 





In establishing a pipe system for com- 
pressed air hoisting, the main air pipe from 
which the branches to the several hoists are 
taken need not have an area equal to the 
sum of the branch areas, because the hoists 
are not used simultaneously or continu- 
ously. Indeed, it would be almost true 
that for a hoisting service exclusively, the 
main pipe need not be larger in area than 
the sum of two or three of the individual 
hoist pipes, except for very extensive and 
very active plants. In the works of Rus- 
sell & Co., at Massillon, Ohio, referred to by 
mein a former paper, where they have 26 





five ton cranes, and a large number of small 
hoists, and where they also use the air to 
operate numerous tools of various descrip- 
tions, a 24-inch main supplies the whole, 
while side lines of 1§ inches or 1} inches 
do the distribution, and the piping is per- 
fectly adequate for the service. 

There are mistaken ideas abroad among 
mechanics as to the piping required for 
compressed air. There are many places 
where pipes have been put in for supplying 
hoists, and for other slow and intermittent 
service where the size of the pipe is con- 
siderably larger than the case properly calls 
for. Pipes too large mean unnecessary ex- 
pense, and exaggerated ideas as to the size 
and cost of piping required distinctly tend 
to discourage the extension of compressed 
air service into fields where it would be 
highly appreciated if once established. 

Mr. William Cox, in the AMERICAN Ma- 
CHINIST, December 6th, contributes inter- 
esting formule for the flow of compressed 
airin pipes. The results obtained by Mr. 
Cox seem to correspond very closely with 
my own results, except that his friction head 
ranges all through the common working 
pressures of compressed air, probably 50 
per cent. higher than mine. I cannot but 
think that my system is even simpler and 
easier to employ than that proposed by Mr. 
Cox, and now may be a suitable time to 
offer it to the readers of the AMERICAN 
Macainist. Although it will be seen that 
I use the fifth power, that is objected to 
by Mr. Cox, it is used in a way that does 
not lead to trouble. 

The four principal elements entering into 
computations upon the flow of compressed 
air in pipes are: 

V, the actual volume of air delivered in 
cubic feet per minute. 

L, the length of pipe in feet. 

D, the internal diameter of pipe in inches. 

H, the head or additional pressure re- 
quired in pounds per square inch to over- 
come friction and maintain the flow. 

As in practice we are most frequently 
called upon to compute the value of //, the 
original form of my formula is: 

= V3 ZL 

10,000 D® a’ 
and this by successive transformations gives 
us also the other values: 


, _ ,/ 10,000 D> a IT 
Mel L 7 
a 10,000 D> a H 
4 —_ ys . 
Daz V* L , 
10,000 Z/ 

In the above formula the 10,000 is con- 
stant, and « is a coefficient varying with 
the diameter of the pipe. The several 
values of a are subjoined: 


VALUES OF @ FOR DIFFERENT NOMINAL DIAMETERS 
OF WROUGHT-IRON PIPE, 
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It will be noticed that the values of a for 
the 1}-inch and the 14-inch pipes are not 
consistent with the values given for the 
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other sizes. This is in recognition of the 
actual diameters of these two nominal sizes 
of wrought-iron pipe, which are 1.38 inch 
and 1.61 inch, respectively. ; 


FiFTH POWERS OF JD, 


3,125 
7,775 
32,768 
100,000 
248,822 


a 1 D 

114” aoe .. 3.05 6/’ 
14”’. eT eee 7.59 ae 266.0% 
_ ne sows 32 10’. 

| eee 97.65 12’ 
Facwees 243 ae eooe 1,048,576 
oe 525 


BS cscenearcs TORE 24 


0", seve eee B,200,000 
| 7,962,624 


Two or three examples are offered show- 
ing the application of the above formule, 
although their use should be sufficiently 
evident to any one capable of making the 
computations. The volume J is, of course, 
the actual volume of the air at the point of 
delivery, and at the delivery pressure, and 
not the volume of free air. 

Say that we wish to deliver 1,200 cubie feet 
of freeair per minute at 75 pounds gauge 
pressure, or 6 atmospheres, through a 4-tneh 
pipe 1,000 feet lorg, what additional pressure 
or head will be required to overcome the fric- 
tion and maintain the flow of air? 

1,200 cubic feet of free air -- 6 atmos- 
pheres = 200 cubic feet at 75 pounds gauge, 
then : 


200? « 1 000 





= Kak —_. = 4.65 pounds, 
10,000 x 1,024 « .84 


the head required. 

Having a 4 inch pipe 1,000 feet long, and a 
head of & pounds, what volume of alr will be 
delivered per minute ? 


“ / 00 x 
y = ,/10,000 x 


1 024 x .84 x 5 
1,000 


207.38 cubic feet. 

The answer in this case is the volume of 
air at the delivery pressure, and the volume 
of free air will depend upon the pressure at 
delivery. If this 207.38 cubic feet were 
delivered at 60 pounds gauge, or 5 atmos- 
pheres, the free air volume would be 207.38 
<x 5 = 1,086.9 cubic feet. If the pressure 
at delivery were 90 pounds gauge, or 7 
atmospheres, the free air volume would be 
207.88 x 7 = 1,451.66 cubic feet. 

Having 2 000 cubie feet of free air per min 
ute compressed to 100 pounds gauge, through 
what length of C-inch pipe may tt be trans- 
mitted, 
transmission ? 


losing 10 pounds pressure in the 


In this case, the initial pressure being 100, 
the terminal pressure would be 90, or 7 at- 
mospheres, and the volume would conse- 
quently be 2,000 + 7 = 285.7 cubic feet. 

Then 


10 000 < 7.776 =< 1 x 10 
285 7* 


L= - 9,526 ft. 

Having 1 500 cubie feet of free air per min- 
ute to transmit a distance of 2,000 feet, the air 
beang at SO pounds gauge, and wishing to de- 
liver it at 75 pounds, what should be the diam- 
eter of the pipe? Here we have a head of 5 
pounds. and the air is delivered at a press- 
ure of 6 atmospheres, so that the delivery 
volume will be 1,500 cubic feet -+ 6 = 250 
cubic feet. Then we have: 

Ds qa 2 x2 000 _ 2 500, 
10 VOU x 5 

This is the only case where the fifth 
power can possibly make any trouble for 
us, and by referring to the following table 
of values of /)° a forthe regular sizes of 
pipe, the necessity of struggling with the 
fifth root is avoided. 





VALUES OF D5 a 
rere 35 2918.75 
OMe Cc cpancaas 1.525] 6 7 776 
MA” seas cat ae 8 36.864 
Be oie acee. ee: (a0 120.000 
ae «cas 63.47 | 313.528 
wD” sacce ore: & 16 1.40°.091 
BG” wccvccccce 113.2 PS os Ree a 4,480,000 
ne rere oF ge Re . 11,545,805 


Our answer above being 2,500 we note 
that it is less than 2,918.75, the value of 
D® ain the table for 5-inch pipe, so thata 
5 inch pipe will be a little larger than is re- 
quired by the conditions, and is the size of 
pipe that should be used. We may verify 
this by assuming a5inch pipe and com- 
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puting what head would be required, the 
other conditions remaining unchanged : 
” 250? x 2,000 — 498 
10,000 « 8,125 « .934 . 

Asthis head is somewhat smaller than 5, 
the given head, this also shows that a5 inch 
pipe would be a trifle larger than would be 
required by the conditions, while a 4-inch 
pipe would be much too small. 

The pressures to which air is compressed 
do not in practice always, or generally, oc- 
cur in even atmospheres. The following 
table will be found convenient in ascertain- 
ing the actual volume of compressed air at 
any given pressure if the volume of free atr 
is known, or vice versa 


rABLE OF THE RELATIVE VOLUMES OF COMPRESSED 


AIR AT VARIOUS PRESSURES, 


air for 


given 





Z 5 | 865 12| g S 
= S| @-2 |&| £82 
om Tt ~ ee = he oD 
be . |) oce = @ aj 
= > 
0 1 1 i) 1 O61 2162 
1 1.068 9356 ) 1.401 Q272 
2 1.136 S302 ) 474 2109 
; 1 204 aeOD 60 5 0S 1967 
i 1 273 TROL 65 5.421 - 1844 
5 1.34 7462 70 5 762 .1735 
10 1 68 5951 75 6.102 1638 
5 2. O2 4949 sO 6 4Az 1552 
%) % 1236 85 6.782 1474 
) 2 3703 90 7.122 1404 
40 3.041 2258 Hs) 7.462 1340 
3 1281 


3.381 2957 100 7.802 


The second column in the above table 
gives the volume of free air for 1 cubic foot 
of compressed air at a given pressure, and 
this value may be used as a multiplier for 
any number of cubic feet at given pressure 
to ascertain the equivalent volume of free 
alr. 

150 cubie feet of atr at SO pounds 
what will be the volume of free 


Having 
GAUGE PVESSLLe, 
atr ? 

550 « 6.442 = 3,548.1 cubic feet. 

The third column in the table gives the 
volume of air at any given pressure for 1 
cubic foot of free air, and this value also 
may be used as a multiplier for any number 
of feet of free air, to ascertain its volume 
after compression to a given pressure. 

If we have 1,750 cubie feet of free air, what 
will be its volume when compressed toGd pounds 
gauge pressure ? 


1,750 x .1844 — 322.7 cubic feet. . 


It is difficult to prove or to disprove the 
correctness of the formula offered in this 
paper, or of any other formula, for the flow 
of compressed air in pipes. The results 
that I obtain correspond as closely as could 
be expected with the facts of my observa- 
tion. No formula or table can make allow- 
ances for the condition of a pipe, or for 
foreign matters or obstructions that may 
occur in it. Plpes should be planned to 
run as straight as possible, should be laid 
carefully, and should be blown out thor- 
oughly before using. Long lines of pipe 
are sometimes laid through a variety of 
rough country, and before the pipe is 
coupled up things get into it that have no 
right to be there. In pipe lines for trans- 
mitting natural gas it has been the practice, 
before the pipes were put in service, to turn 
on the full pressure of the gas and blow it 
free through the pipe. The pressure in such 
cases bas been often as high as four or five 
hundred pounds to the inch, and under such 
a force the pipe is usually quite effectually 
cleared. Stones, sticks, leaves, squirrels, 
rats and snakes have, in some cases, been 
ejected. 

I have upon my mind one little point that 
may be worth calling attention to, especially 
as applying to smaller pipes, and regardless 
of the service they are put to. It is the 
general practice of pipers, when running a 
line of pipe for air or water or steam, to put 
the red lead, or whatever may be used as 
a cement for the joint, into the coupling or 
elbow, or other ‘‘ female” fitting, wiping it 
around and filling the threads with it, and 
then, when the end of the pipe or the 





‘*male” thread is screwed into it none of 
the cement is left upon the outside, and a 
neat and clean looking job is the result. 
The trouble in the case is that the job would 
not be so neat and cleanly looking if it 
could be seen from the inside. As the pipe 
end is screwed into the fitting, the cement 
that does not remain in the threads—and not 
much of it does remain in the threads—is 
carried forward in advance of the end of 
the pipe, and when the pipe is screwed 
home it remains there and hardens, often 
rising above the inner surface of the pipe 
enough to cause a considerable stricture or 
reduction of pipe area. Now, if, instead of 
this, the cementing material is put upon the 
‘*male” thread, when the pipe is screwed 
in all that is not taken up by the threads 
remains on the outside of the joint, instead 
of inside ; and, although it does not look as 
neat as by the other practice, and entails the 
labor of wiping off the joint, we know that 
the inside of the pipe is clear. 
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Elasticity and Resistance of Materials. 


By Gus. C. HENNING, M. E. 





It may seem strange that in spite of the 
general use of timber and metals for many 
centuries, we donot yet know with absolute 
certainty the principles underlying the 
determination of their properties. The dis- 


tribution of elastic stresses and strains is . 


still doubtful in many cases of construction 
or design, and new investigations of various 
problems are made from time to time to 
settle doubtful points or formule. Not 
only are most formule deduced for a given 
case, and fail toapply to differing shapes, 
but experiments to prove them are sur- 
rounded with so many disturbing conditions 
that it becomes difficult to observe the 
behavior of material as affected by one 
condition only. Thus, for instance, although 
we can readily determine the elongation of 
a piece of material by experiment, we 
cannot from this knowledge determine the 
corresponding elongation of any other piece 
the three dimensions of which, viz, length, 
breadth and thickness, have different pro- 
portions from those existing in the first. 

The actual resistance of special shapes, 
such as columns and plates, are not more 
readily determinable than the elongation. 

In order to more clearly define the 
behavior of materials in different shapes, 
Prof. C. Bach has recently published a book 
on ‘‘ Elasticity and Resistance,”* the second 
edition of which is just out. 

In this edition considerable matter has 
been added, the chapter on resistance of 
flat plates being of considerable interest. 
Although flat plates of different shapes are 
in most common use, more particularly of 
round and elliptic shape, as.man and hand- 
hole plates for cylinders and boilers, their 
resistance has never been thoroughly in- 
vestigated, and design has followed the rule 
of thumb rather than accurate calculation. 

In order to simplify calculations of elastic 
strains and changes, and to put these deter- 
minations on a more rational basis, he 
adopts a new constant, viz., coefficient of 
elasticity, asagainst the abstract idea ‘‘modu- 
lus of elasticity.” None of the constants 
of nature are based on anything but experi- 
ment and reason, such as all coefficients of 
heat, light, electricity and others. When 
it is asked, how much will a bar expand 
under the influence of x» degrees rise of 
temperature, it is at once answered that 
for the material given it will be equal to 
the product of coefficient of expansion, the 
length and the number of degrees elevation 
of temperature. Similarly the elastic ex- 
pansion due to stress (load) should be (logt- 
cally speaking) equal to the product of the 
coefficient of elasticity, the load per unit of 
section, and the length strained. This Pro- 
fessor Bach adopts as logical, and therefore 
says, that the greater the coefficient of elas- 
ticity, the greater should be the stretch of 
any material; hence to obtain this coeffi- 


** Elasticity and Resistance,’ by C. Bach, Pro- 
fessor at Technical High School at Stuttgart. 
Second enlarged edition. Published by J. Springer, 
Berlin, in the German language. 
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cient, divide the stretch produced in 

bar of 1-inch sectional area under the effec: 
of load of 1 (one) pound, by the length of 
bar on which the stretch was observed, or 


ia eee 


= , . ; 
sO! r Pie | 


in which 
L = original length. 
/’ = increase of length. 


a = cross-sectional area of bar. 
P = load applied. 


Using this coefficient will simplify for 
mule and calculations, and is at the same 
time logical. The chapter on tension gives 
in a most precise and clear manner the 
behavior of materials when subjected to a 
pull. In it the effects of varying shape i: 
the three dimensions are discussed, and the 
effect of variation of each is most clearly 
traced. Unusually well executed photo 
lithos show the effect of such loading on 
various materials of different shapes. In 
fact, it may be stated that the illustrations 
throughout the book are, without question, 
the best that have ever been published. They 
are remarkably well executed, appropriate 
and characteristic. The method of covering 
the materials tested with a network of 
scribed lines, which show the changes of 
shape after action of the various kinds of 
stress, is a most appropriate one, and brings 
to light many effects which could not be « 
clearly shown in any other manner, 

The general method followed of first 
making a theoretical analysis of the kind of 
stress considered, and then, after deduc 
ing formule, confirming and illustrating 
same by actual experiments and tests is 
most complete and satisfactory. The ocular 
demonstrations given are most convincing, 
and make the student feel that the author 
is a thorough master of the subject treated 

The proof of the fact that results of tests 
are only comparable when the experiment 
ing is done on pieces of similar shape, 
chosen that disturbing influences are almost 
entirely eliminated, is convincing and causes 
surprise that this should not have been 
recognized by the first writer on the resist- 
ance of materials, as well as by the early 
investigators. The mathematical work is so 
clear and simple, that it seems strange that 
correct principles should not have been laid 
down by the first writer on the subject. 

The chapter on compression demonstrates 
and illustrates the effect of frictional resist. 
ances along the faces of the material through 
which the loads are applied, and points out 
that the bearing materials (packing) may 
considerably affect the resistances and 
change of shape observed. It is also clearly 
pointed out that the compressive strength 
for constructive purposes is always the 
yield pointof the materia). The necessity 
of applying loads absolutely normal to the 
bearing faces and passing through the axis 
of the material is also nicely defined, and 
the effects of eccentric loads are analyzed 
and calculated. 

The investigations of bending tests of 
cast-iron and of crushing of hollow cast 
rollers are particularly interesting because 
they clearly point out that unfinished pieces 
of various shapes and under different load. 
ing do not show the same resistance as they 
would had they been planed or turned before 
test. Inthelattercase cast-iron rollersturned 
showed 10 per cent. greater strength when 
finished than when the sand skim was not 
removed. To show that this difference in 
strength was not due to internal strains 
(shrinkage strains) cylinders were turned to 
one half their original thickness, which would 
certainly remove all strain. Still, these 
thinner rollers showed about 10 per cent. 
more resistance than others of same dimen- 
sions, but unfinished. 

The illustrations by actual tests prove the 
author’s theoretical deductions in a most re 
markable degree, and make his demonstra- 
tions very convincing. 

The concluding chapters of the book, par 
.60-64, relate entirely to the resistance of flat 
plates of various forms, and this work is 
entirely original and of great value; he con- 
siders the cases of circular, elliptic, square 
and rectangular flat plates, 
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The resistance of plates to various loads, 
local, distributed and internal liquid press- 
ures is very carefully analyzed, and the 
effect of clamping their edges, so as to prop- 
erly resist the various strains is also taken 
account of in a most thorough manner. 

The lines of least resistance are, moreover, 
determined theoretically, and after all this 
actual plates of cast-iron and lead are tested 
under various conditions, and the results of 
tests are clearly corroborative of his previ- 
ous deductions. 

The effect of clamping plates between 
packing rings with sufficient force to pre- 
vent leakage of the inclosed liquid which 
applies the pressures, is proven by mathemat- 
ical considerations and then demonstrated 
by actual tests. 

In the case of a rectangular cast iron plate 
theory showed that the line of fracture 
should be located on the diagonal from cor- 
ner to corner; actual test gave a result as 


6 in. thick 
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Fig. 1. 


shown in Fig. 1. Plates of various sizes 
and thicknesses all gave similar fractures, and 
actual resistances were found to agree very 
closely with the calculations, again show- 
ing that the formule as given were accu- 
rate and could be relied upon in designing. 

The tests made by Professor Bach covered 
not only cast-iron but also steel plates, and 
in all cases results agreed closely with his 
formule previously deduced. It is pointed 
out that plates of greater 
thickness may apparently 
show a lower resistance 
than those that are thinner, 
but this difference is shown 
to be due to the greater 
forces required to be applied 
to insure staunchness of the 
joint, stress being applied to 
plate by hydraulic pressure. 

When steel plates are 
tested they become very 
much distorted, so that 
they are no longer flat but 
arched, and in this shape 
they have, of course, much 
greater resistance than when 
in their original form. 

The effect on holding 
down bolts in the case of 
rectangular plates is also 
clearly demonstrated and 
illustrated, and from this 
it appears that the corner 
bolts receive but a fraction 
of the load imposed on 
those toward the middle of 
the sides, and this again 
shows that in securing such 
covers the middle bolts 
should be drawn up much 
tighter than those at the 
corners. 

In the case of square, 
circular and elliptical flat 
plates the tests showed re- 
sults conforming much 
closer to theory than shown 
la Fig. 1. 

The results of all of Pro- 
fessor Bach’s experiments 
on flat plates prove uni- 
formly that their resistance 
varies as the square of the 
thickness h, and not as the 
first power of the thickness. 

Taken as a whole, this book isa most val- 
able addition to every technical library, 
and its study clears up many points which 
are so doubtful in the minds of many engi- 
neers who are otherwise well informed. It 





‘iso must convince the unbiased that testing 
materials is much more exact and scientific 
than some college professors, who have not 
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taken the trouble to study the subject care- 
fully, would have us believe, and that by 
proper means errors in individual tests, or 
those due to peculiar conditions can be read- 
ily defined and eliminated. 

For students in advanced courses the book 
is without question one of the most valuable 
that has been written, and it is to be regretted 
that an English translation is not available. 
= <> 

An English Turret Lathe. 

We present on this page an illustration of 
a turret lathe made by Alfred Herbert, Cov- 
entry, England. 

It has what we in this country call the 
‘* Parkhurst rod feed,” except that a weight 
is used to bring the rod up to the stop in- 
stead of moving it up by a lever. 

The carriage is moved upon the bed in the 
manner indicated, and there is a stop for 
this movement, consisting of nuts upon the 
threaded rod seen in front, and which moves 
with the carriage. This movement of car- 
riage enables jobs of turning to be done by 
ordinary tools when occasion requires, and 
undercutting or other jobs, not practicable 
otherwise, may also be done by means of it. 

In addition to the rack and pinion move- 
ment of the turret slide there is a worm- 
wheel movement, which is very useful in 
heavy cutting or drilling, and this can be 
thrown in or out of gear in a moment. 

The machine swings 12 inches, carries a 
belt 3} inches wide, admits a 14 inch round 
bar through the feed mechanism, and a 14- 
inch bar when this is removed; has a turret 
7 inches diameter, and weighs, approxi- 
mately, 1,450 pounds. 
ope 

It is claimed that the long standing puzzie 
of how the cat always lands on its feet when 
let fall, has been explained by instantaneous 
photography, which shows that the animal 
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Cylinder Temperature Diagrams. 





Prof. John H. Barr, of Cornell University, 
in presenting his paper before the recent 
meeting of the A.S. M. E, gave a brief ac- 
count of some experiments made at Ithaca 
by Mr. Adams, to determine the tempera- 
ture changes in an engine cylinder wall, 
and Professor Barr showed upon the black- 
board some diagrams illustrating the results. 
In the experiments, a very delicate thermo- 
pile was so connected as to indicate the 
temperature of the cylinder walls at a dis- 
tance of yj, inch from the inside surface, 





Atmospheric Line re 


Z 





Temperature Variations 
of Thermopiles 
American Machinist 

and the instrument was then made to move 
a mirror by which light was thrown onto a 
sensitive plate which was moved by the mo- 
tion of the engine in the same manner as the 
indicator card is moved. The result was a 
card something like the lower one in the 
engraving, the upper one showing the cor- 
responding steam temperature. 

A very interesting comparison can be 
made between them. Perhaps the most pe- 
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An EnGLisH Turret LaTue. 


turns only part of its body at a time, using 
the inertia of the other part asa ‘‘ fulcrum.” 
This, however, is an explanation which 
hardly explains, because the ‘‘ fulcrum” 
would in this case be moved in the opposite 
direction, and the cat would be no better off 
than before. Inertia will not hold one-half 
a cat’s body still while the other is turned 
by its own muscular force. 





cullar feature of the iron temperature card 
is the sharp rise in temperature after ex. 
haust has taken place, and this was ac- 
counted for by the conduction of heat from 
the mass of the cylinder, by which the thin 
wall was reheated after exhaust had taken 
place, a heat which was again radiated off 
as the exhaust remained open during the 
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remainder of the return stroke, to the point 
of compression where the temperature begins 
to rise again. 

While it is probable that this diagram 
represents practically the real temperatures, 
we are not fully assured that the possibility 
of the springing or flexure of the thin wall 
rés inch thick, away from contact by the 
varying pressures and stresses to which it 
was submitted, was fully provided for, and 
if it was not this might vitiate the results to 
some extent. 





Attachments and Conveniences for Uni- 
versal Milling Machines.— I. 





By WARREN E. WILLIS. 





So much has been written on this subject 
by eminently practical men that it would 
seem little more could be said upon it, but 
itis my firm conviction, founded on obser- 
vation, that the capabilities of this excellent 
and thoroughly American, machine are but 
inadequately understood even after all that 
has been said, and that there is room for more. 
A list of jobs that cannot be done on the 
milling machine would be interesting toa 
reflective expert operator on the machine. 

I propose to give as clearly and concisely 
as possible illustrations of doing work on 
the miller which is not commonly done, and 
will explain various contrivances and fix- 
tures for this purpose. 

It may be well to state here that no 
special make of machine will intentionally 
be made unduly prominent, as the writer 
has no interest in that matter. Much de- 
pends on the choice of machine, and much 
can be done on a poor one, though, of 
course, more may be expected of a better. 

In order to get the best results from any 
machine, it must be supplied with a good 
assortment of sharp cutters, and in this con- 
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nection it may be said that an indispensable 
adjunct is some form of cutter grinder. 

In a previous issue, the writer described a 
lathe attachment for producing formed mill- 
ing cutters ; their use is to be recommended 
where there is enough work to pay for their 
making, but where the job does not seem to 
warrant the expense, a fly tool can be made. 
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The general custom is to make plain mills 
of spiral cut; and it will be found that end 
mills that are to cut on their sides will pro 
duce smoother and better work by having 
their teeth cut in the same manner. 

Perhaps the best attachment for general 
use in an ordinary shop isa high-speed mill- 
ing arrangement. Finishing cuts, with a 
small mill, splining shafts, drilling holes, 
etc., can be done so much quicker and bet- 
ter with less risk of breaking cutters that 
where much small work is to be done, it will 
quickly pay for itself. Of these attach- 
ments, the usual form has overhead works 
so that a change must be made if not ar- 
ranged for at first. This is open to some 
objections, for the speed cannot be varied, 
and when notin use the belts are more or 
less in the way. . 

Some time ago* there was shown in the 
AMERICAN Macuinist a device applicable 
to machines having an overhanging arm 
without connecting web, this being devised 
by Mr. Frank Mossberg, of Attleboro, Mass. 
It may be remembered that this device con- 
sisted of a bushing, fitted to hole in arm 
support, carryiag a short shaft with a pul 
ley at elther end—one to receive a belt from 
largest step of cone spindle, the other to 
drive the cutter spindle. This arrangement 
admiis of arange of speeds equal to the 
steps of cone. is readily applied or removed 
and does not interfere with any other 
function of the machine. 

Another attachment, of special importance 
on a tool making machine, is a graduated 
index dial plate attachable to feed screw (see 
Fig. 1). It is undenfably as necessary to 
know how much the work is moved in one 
direction as in another, in many Cases ; one 
arrangement is herewith shown, and the 
uses it is put to will be described as occasion 
occurs. 

In a shop in Erfe, Pa., may be seen an in- 
expensive convenience, consisting of a com- 
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into position with cutter, the position of 
line, or mark, in reference to scale noticed 
and the cut made to correspond with length 
required. 

The scale might be held in position by 












INDEX FOR MILLING MACHINE SCREW. 


screws, passing through slots, thus allowing 
for lateral adjustment; but in the case 
noticed it was secured by a little solder at 
each end. 

It is the intention to present in future 
short articles on the subject of c»m cutting, 
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mon steel scale or rule, attached to the gib 
in front of machine in such a manner that 
the movement of the bed can readily be 
seen and made with no other measurements; 
a line is made on bed, the work brought 





* (Noy, 9, 1893 


MACHINIST 


saa Yr \ 
mm aii, 
\ KN i 
\ fmerg 


Thirty-two-inch Siaper. 

The illustration on this page represents 
the larger sizes of shaper as built by Gould 
& Eberhardt, of Newark, N. J., especially 

the 28inch and 82-inch 
: > g stroke. 

Al In general design it is quite 
oF similar to the smaller machine, 
*"*  asshown in our issue of Octo- 

ber 11, 1894. 

The cross rail is raised and 
lowered with a crank which 
is fitted to the square milled 
shaft, shown at lower part of 
cross rail. 

A vertical power feed to the 
cross rail is also obtained by 
connecting the larger gear with 
the small pinion on the raising 
shaft. 

The screw for raising and 
lowering the crossrail is sta- 
tionary, does not protrude 
below the foundation, and 
therefore does not require cutting a hole 
into the floor, 

As is the custom in modern machine de- 
sign, highly finished parts are dispensed 
with, except where necessary to the satis- 
factory working of the machine. 

The head and also the index plates which 
are finished, and which during warm 
weather would otherwise be liable to rust 
from handling, are coppered and _ nickel- 
plated. 

An improved crank motion is used which 
enables the stroke to be readily and accu- 
rately set at any desired length, graduations 
showing just what the stroke is. This mo- 
tion also gives an unusually quick return 
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screw, the amount being indicated on a sca}e 
shown on cut. 

The ram slide is supplied with oil fro; 
self-oiling boxes. 

The machine is furnished with extra su; 
face plate, vise jaws for holding taper work. 
wrenches and countershaft. 

ae 
Tests and Comparisons of Two Engines. 











At the recent meeting in New York . 
the A. S. M. E, F. W. Dean, of Bosto: 
presented (together) two papers describing 
tests of two engines. One of these is 
what is known as the Rockwood type, ¢. . 
an engine in which there are only two cy 
inders, but in which about as great a range 
of expansion is obtained as in three-cylind: 
engines, the second cylinder being muci: 
larger proportionately than is usually con- 
sidered good practice in compound engines 

We abstract from the paper describing 
the test of this engine, as follows: 

The engine was built by the Wheelock 
Engine Company, of Worcester, Mass., fo: 
B. B. & R. Knight, of Providence, R. I., 
and located at their mill, in Natick, R. I. 
The engine possessed the cylinder ratio of 
7 to 1, which, under the system referred to 
is held to possess special virtue. 

The following are the leading dimensions 


—. 


Diameter high-pressure cylinder, hot. 18.44 in, 
low-pressure 48.50 in. 
us high-pressure piston rod..... 3.25 in. 


* low-pressure . 4.25 in, 
Stroke of both pistons.......... .......48.00 in. 
Mean ratio of piston areas.............. 7 tol 

high-pressure clearance.......... 234 per cent, 


*“* low-pressure is -....24 per cent. 


The engine is a horizontal cross com 


pound, with the high-pressure cylinder 
jacketed all over, and the low-pressure cy!|- 








A THIRTY TWO INCH SHAPER. 


and to show special devices for doing a 
great variety of work upon the universal 
milling machine, which in many shops is 
now done less perfectly and at greater ex 
pense by other methods; and, whenever 
necessary or advantageous, photographs or 
sketches of the fixtures will be shown. 


stroke, by which the makers state that on 
short work double the number of strokes 
are made that can be obtained with any 
other shaper. 

The feed motion is obtained by a new os- 
cillating movement, and can be changed for 
various widths of feed by a crank and a 





inder on the heads only. There was a re- 
heater between the cylinders. In the writer's 
judgment the jackets were badly piped, and 
itis doubtful if the jacket circulation was 
The re-heater was quite deficient in 
heating surface. The condenser was of the 
injector type, made by the builder of the 


good, 
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engine. The vacuum was defective, al- 
though very cold water was used. 

The engine was 400 feet from the boiler, 
which was of the Babcock & Wilcox make, 
but as the pipe and flanges were well cov- 
ered the condensation was not excessive. 

Examination showed the pistons and 
valves to be tight. 

The boiler was entirely separate from 
others in the same plant, and all connected 
pipes which could carry unaccounted for 
water or steam toor from the plant were 
disconnected or blanked. There were no 
leaks either in the economizer or boiler, and 
in the second test here described the econo- 
mizer was not in use. 

In the engine room, indicator diagrams 
were taken by two indicators on each cyl- 
inder every twenty minutes. 

The indicator springs were carefully tested 
by the writer under steam, and afterward 
taken to the Navy Yard at Brooklyn and 
tested, the two results being substantially 
alike. 

The following is a brief tabulation of the 
results : 








Date, 1894. JAN. 26, P.M. JAN. 27, A.M. 


Duration of trials.. ; 
Average steam pressure 
near engine 
Average vacuum.. es 
Average ratio of ex- 
pansion by volumes 
Average number of reyo- 
lutions per minute 76 357 
Average piston speed, 
feet per minute 
Per cent. of moisture in 
steam near cylinder... 
Total dry steam used 
Average |. H. P 
Dry steam used per I. H. 
P. per hour cae eied 
Average dry steam used 
per I. H. P. per hour.. 


46 h. 


159 lbs 
25.4 in. 


33.0 33.4 


670.86 
1 90% 
34,089 Ibs. 37 
594 79 58% 
12.74 lbs.| 12.94 Ibs. 


12.84 Ibs. 





It will be seen that these results show a 
very economical use of steam, and far less 
than has heretofore been thought possible 
with compound engines. If the vacuum 
had been 28 inches, the steam consumption 
might have been as low as 12.36 pounds on 
January 26, P. M., and 12.60 pounds on 
January 27 a. M., if this had not given rise 
to any unfavorable set of thermodynamic 
conditions. The average of these two is 
12.48 pounds 

Sample indicator diagrams are given, and 
in the writer’s opinion they have a grave de- 
fect in showing a considerable drop in press- 
ure between the cylinders. The writer is 
aware that this is desired by the designers, 
but the loss in effect of the steam to which 
this gives rise cannot be recovered by any 
subsequent event. Moreover, this drop ex- 
aggerates the difference in the ranges of 
temperatures of the two cylinders, and in- 
creases the loss still further by increasing 
the cylinder condensation, according to the 
well known and fundamental theory of the 
desirability of equal ranges of temperatures. 
The ranges on January 27th were about 144 
degrees in the high-pressure and 82 degrees 
in the low pressure cylinders. 

Although the performance of the engine 
is remarkably good, the writer believes that 
it was realized in spite of great defects, 
and that it would have been much better if 
these alleged defects had not existed The 
economy, in the writer’s judgment, is due 
to high steam pressure with the resultant 
high degree of expansion, small clearances, 
and tight pistons and valves. 


From the account of the test of the other 
engine we abstract the following: 

The trial was made on pumping engine 
No. 8, of the Louisville Water Co., the en- 
gine being of the Leavitt type, having two 
vertical inverted cylinders, the piston rod 
of the high-pressure cylinders being con- 
nected by links to one end of the beam. 
The steam pistons have opposite motions 
and the exhausts from the ends of the high- 
pressure cylinder pass to the corresponding 
ends of the low-pressure cylinder. There 
are two reheating receivers between the 
cylinders composed of small brass tubes, in- 
side of which is live steam of boiler press- 
ure, the exhaust steam passing in contact 
with the outsides of the tubes. Both cylin- 
ders are steam-jacketed on heads and sides 
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with steam of boiler pressure. Each steam 
cylinder is provided with four grid iron 
valves operated by Leavitt cams. The 
point of cut-off in the high pressure cyl- 
inder is automatically determined by a 
ball governor, but that of the low-pressure 
cylinder is fixed. The pumps are located 
directly under the engine, and the plungers 
are connected to the beam at such points 
that, while the stroke of each steam piston 
is 10 feet, that of each pump plunger is 7 
feet. The plungers work vertically and are 
of the differential type, being single-acting 
on the suction, and double acting on the 
discharge. The engine is provided with a 
surface condenser and vertical double-acting 
air pump. 

Indicator diagrams were taken every hour 
throughout the 144 hours on separate indi- 
cators at eachend of each cylinder. These 
diagrams were taken with great care, and 
after the trial the scales of the indicator 
springs were determined at the Brooklyn 
Navy Yard. 

Before the trial the engine had been run 
the greater part of a year. 

The piping and cylinders were thorough 
ly covered with a non-conductor of heat. 
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Cylinders, 18,44 & 48.5 « AS 


Low Pressure 


Head End 
|| 
|| 
i} 
i 
} 
Crank Bud 


132.05 Ibs 1 


130 ls: . | This diagram is an average 


120 lbs. --- 
119 ibs.---- 
100 jbs..-----} j 


90 lbs. ---- 


58% 


80 lbs,-- 


70 lbs, 


60 Ws,.--- 


50 lbs,---- 


HIP. Clearance: 1 


40 lbs. 


30 lbs, 





20 Ibs. 





10 lbs.. --- “ Bare aa eee, 
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Of mixture of feed 
Of water in pump well 


waters 


AVERAGE PRESSURES 
Of atmosphere by barometer 
Of steam at boilers by gauge 
_ = * absolute 
* engine by gauge 
absolute 
Of initialsteam, high-pressure cy] 
inder, absolute. 
Of terminal 
ure cylinder, absolute. 
Of back 
cylinder, absolute 
Vacuum by 
Water pressure by 


pressure, low-press 


pressure, low pressure 

gauge. 

mereury col- 
umn... 

Height of 
water in pump well 

Total water pressure 

Equivalent head. 


mercury zero above 


STEAM USED BY ENGIN! 


Moist steam entering steam pipe.. 
Water drained from separator . 
Steam used by calorimeter 
Total moist steam used by engine, 
Peyentage of moisture in steam 
after leaving separator ‘o 
T tal dry steam used by engine.. 
Total moist steam passing through 
inner steam cylinders , 
Total moist steam passing through 
steam jackets and reheaters 





Tests AND COMPARISON OF Two ENGINES. 


TRIAL DATA. 
Type, Leavitt compound vertical inverted beam 
tly-wheel. 

Diameter of high-pressure cylin- 

der, hot. a : 27.21 in 
Diameter of low-pressure cylin 

der, hot 54.13 in 
Diameter of fly-wheel 6 ft 
Diameter of high-pressure piston 

rod oat e eacane = bo ln 
Diameter of low-pressure piston 

rod 6 in, 
Stroke of each piston ate 10 ft 
Mean clearance of high-pressure 

eylinder ... : 1,585% 
Mean clearance of low-pressure 

cylinder ; a Ss 1,530°¢ 
Diameters of each differential 

plunger .. : 4in. and 24, i 
Stroke of each differential plung 

er SP i tt 
Mean ratio of steam piston areas 1015 to 1 
Volume displaced by plungers dur 

ing one revolution of engine 660,30 gal 
Diameter of each discharge pipe 24 in 

RESULTS OF ENGINE TRIAI 

Duration,.... 144 hrs. 10 min 


Total number of revolutions 160,656.5 


Average number of revolutions 

per minute Aa ov ed iP 18 574 
Average piston speed per min 

ute : 371 48 ft 
Average plunger speed per min 

ute ere rrr ; Zou O4 ft 

AVERAGE TEMPERATURES 
Of engine room rs 60° to 86 
Of external air. 18° to 8b 
Of main teed at weighing tank 81.2 
ad on entering boiier 103 

Of jacket aud reheater drain at 

boiler ery . on aae see 328.5 


Dry steam used per hour, per 
i. 8. P.. a ee 
u-ed per 


Dry steam per hour, 
I. H. P. by inner cylinders 

Moist steam used per hour, pel 
pump, horse-power 

Dry steam used per hour, per 
pump, horse power. 

Prevailing point of cut-off high 


pressure cylinder 


Prevailing pomt of cut-off low 


pressure cylinder 


Drop between cylinders 

Compression in high-pressure cy! 
indei 

Compression in low-pressure cyl 
inder. 

Ratio of expansion by volume 

Steam accounted for by indicator 
at high-pressure cut-off in pet 
cent. of 10,120 pounds tet 

Steam accounted for by indicator 


at high-pressure release, 1 


Steam accounted tor by indicator 
at low-pressure cut off 
Steam accounted for by indicator 


] 


at low-pressure release v.62 LDS 


The last 
closely approximate only, 


NOTE 


AVERAGE POWERS, ET 


Average mean effective pressure 


in high-pressure cylinder 
Average mean effective pressure 
in low-pressure cylindel 


Hors 
pressure cylinder 


power developed by high 


Hlorse power develope } by ow 
pressure cylinder 
Horse-power developed by both 


cylinders 


four items are to be 


1 


13; 


14.60 lbs 


40.00 lbs 


49.04 ft 
83.74 Los. 
3.35 ft 


( 
| ~ 
\ High Pressure 5 
\ aaa < 
s\ = 
&\ —— 
| -—~ Low I 
—, t "PEsSSUre = 
| oe or ESSt 5 
=| eed rs 
s\ — ~~ 3 
\ ae / 
Trial of Leavett Pumping bngine, 
Cylinders 27.21 & 54.15 « 10 ft. Strolce 
im aM 
] tw y 
ui ’ 
1 a, 560.68 s 4 
4 0 é » 418 
(a 1 
f r 1 8 + 
ts ae 
: ’ 
Me 
4fpm 
1 ABCDE = 86.9% 
3B. Tl 
r LHP, =12 221i 12.1¢ 
Ve 
' ; ; i i H 
nol ‘ ' ' 
Percentage of moist steam used 
by jackets and reheaters 16.74 
Moist steam used per hour, per 
[. B.P. 12,223 Ibs 








Pei ize of powel a | ess 
ure nder 13.36% 
Percentage of power! V-press 
ure cylinder 56.64% 
Hot power of plungers 599.10 H. P 
Fricti rse-po 13.40 10 14430 H. P 
Efficiency of mechanism 3.127% 
t tion of mechanism ‘ 6.58/60 
RITISH RMA ITS, ET 
Me te s I it 
engine 151.60 Ibs 
Meant ( t of 1 tien of 
engine (a imp dis ur 84.2 
Mea 1 ir’ l 
wk i Sa y 335 3 
ical 
> 27 B. T. ( 
Hea t pula i ta I 
hie dra 0600 B. T.U. 
Heat f vaporizat of steam 
supply soo 60 B. T.U. 
Heat of | | supply 330.90 B. TU. 
) stea xtu S n 
gine 0 9945 
meme erib.o tstea pass 
ing throug) ey ers 
0 Seo ) > 1134.50 B T. l 
mo, T.. pel » of moist steam 
passing throug! ickets and re 
heaters, 0.904 SoU. + 530.0 
15.0 ; 80.8 B. T. 1 
] EY... pass gt gh cylinders 
in 144 in 1,070,937,531 B. T. 
l ret issing throug ( Is 
ind re itersin l4thrs. 1 i 167,171,428 B. T. U. 
B. T. U. passing through eng n 
144 hit 10 min 1.238 108,959 B. T. U. 
B. T. U. used per I. H. P. pel 
minute (Moist steam , 222.46 B. T. U. 
Mechanical equivale rt ! il 
Rowland 778 ft.-lbs. 
Thermodynamic efficiency of en 
Lr itie - Jodndad 19.07% 
eT Re 
rIES I ED N PLUNGER WORK 
Plung work performed in 144 
ht lt 171,015,314,960 ft. Ibs. 
Duty | 1, 00 BL. T. U.u l by 
engine alone : 138,126,000 ft. Ibs. 
Duty pe OVO I team 
used by engine alom 150,838,000 ft. Ibs. 
Duty p 1,00) adi team used 
by engine alone ; 151,672,000 ft, Ibs. 
Dut per 100 Iry Pitt url 
coal 125,444,000 ft, lbs. 
Duty per 100 lbs. dry Pocahontas 
coal... 139,031,000 ft. Ibs. 
Duty per 100 I} ry | burgh 
combusti 129.295.000 ft. Ibs. 
Duty per 100 Ibs, dry Pocahontas 
combustible.......... 145,762,000 ft. Ibs. 


This engine is, both ii design and results, 
in striking contrast with the Rockwood 


System engine described in the writer’s 
other paper, as shown in the following 
table : 
ENGIN LEAVITT RockWOOD, 

Steam pressure al 

solute 151.60 Ibs 175.50 Ibs, 
Vacuun ins 25.8 in. 
Ratio expansi 0.40 33.00 
Number f revolu 

tions per n t 185i ‘6.4 
Length of sti 10 ft i ft 
Piston peea pe 

minute I t 611.2 ft. 
Cylinder rat it 1 itol 
Drop betw \ 

inders None About 14 Ibs, 
Dry steam per Ll. Hl 

P. per nou 12.1 12.84 lps. 
Ditfere » fa ! 

tf Lea 84 It 


This comparison shows very clearly that 
the ratio of 7 to 1 does not necessarily pro- 
duce as economical results as a ratio far 
removed from it, the additional 
advantages of 24 pounds more steam press- 


even with 
ure, 1.6 times as many expansions, four 
times as many reciprocations per minute, 
and twice as great piston speed. It tends 
that no advantage arises from a 
drop in pressure between the cylinders, if 


to show 


evidence were needed of this 

It is the writer’s opinion that in order to 
use steam in the most economical manner in 
a multiple expansion engine, the expansion 
must be continuous throughout the series 
of cylinders (that is to say, there should be 
no drop between the cylinders), and that 
compression should be carried up to the 
initial pressure in each cylinder, These 
features have been employed to the fullest 
extent in the Leavitt engine which forms 
the subject of this paper, and the result has 
surpassed all records for economy of engines 
of its class. 

Mr. G. I. 
the 
did not design it, 


ipon whose system 
engine built, but who 
and never saw it till some 


kh ek wood 


first named was 
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time after it was started, and is, therefore, 
not responsible for the defects referred to, 
presented a written discussion of the two 
papers, from which we abstract the follow- 
ing: 

‘*To define the Natick engine as simply 
as possible, it is a triple expansion with the 
intermediate cylinder omitted, and with an 
intermediate receiver substituted therefor. 
Mr. Dean makes out an apparent advantage 
in favor of the Louisville engine of 5.3 per 
cent. I ask, is this figure to be taken as 
representing the true comparative economies 
of the two types of compound engine? I 
believe it is not, and for the following 
reasons, partly specific and partly general : 
At the trial of each engine the M. E. P. 
referred to the low pressure cylinder, and 
the degree of vacuum was, Louisville en- 
gine, 24.9 pounds M. E. P., and 13.4 pounds 
vacuum; Natick engine, 1746 pounds 
M. E. P., and 11.9 pounds vacuum. If the 
load on the Natick engine could have been 
enough more to have made use of a vacuum 
of 13.4 pounds instead of only 11.92 pounds, 


and this decrease in back pressure of 1.5 
pounds could have been effected and so 
added to the M. E. P. of 17 46 pounds, as is 
entirely possible, and as we should now do 
on paper, and if the proper effect of the 
better vacuum on the economy of the 


Natick engine is to be understood, then 
(1.5 + 17.46 = 8.6 per cent )8.6 per cent. 
more work done by 12.74 pounds of steam 
would immediately result. The quantity 
of 12.74 pounds is now 108.6 per cent. of 
the amount necessary to do 1 horse power 
of work; so 100 per cent. would be 12 74 + 
108.6 x 100 = 11.75 pounds steam as the 
true comparative economy of the Natick 
engine, as against 12.16 pounds, that of the 
Louisville engine, a difference in favor of 
the Natick engine of 3.5 percent. I will not 
try to estimate the harmful effect on the 
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Natick engine duty of poorly piped jackets, 
insufficlent brass tube area in the receiver 
jacket, or the error in determination of its 
actual performance, due to leakage of steam 
from the main steam supply pipe, etc., 
although it is certainly something and per- 
haps considerable.” 

Finally, he said : 

‘*This Louisville engine has not only 
broken all previous records, it has left them 
out of sight ; they are not even in the race 
at all. Note the performance of the Paw 
tucket compound pumping engine; note 
that of the great Allis tandem compound at 
the Plymouth Cordage Works—15 or 20 per 
cent. less economical, though under fully as 
good conditions. Note that of the triple ex- 
pansion Laketon pumping engine, working 
with steam at 150, and yet 15 per cent. less 
economical. Note that of the European 
triple expansion mill engine, the Sulzer- 
Corliss, of large size and splendid design, 
yet outdistanced by this Louisville com- 
pound by 6 percent. In such company, I 
confess, I believe the performance of the 
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A WorM-DRIVEN SHAPER. 


Natick engine—improved upon by itself, as 
it doubtless could be, several per cent.—is 
not unsatisfactory enough to warrant an im- 
peachment of its design, especially when 
four other engines of the same type have all 
given equally good or better accounts of 
themselves, whereas we cannot with cer- 
tainty get a plain compound Corliss mil! en 

gine todo as well as 14 panes, try as we will,” 

= --: & 

Some time ago it was acai that the 
steel rail pool or trust in this country was 
disorganized and that competition would 
force prices down to a figure based upon 
cost of production; but it seems now that 
hopes of this were vain and that the trust 
still has enough vitality to rigidly fix prices 
for the year, which has been done at $22 per 
ton for ordinary, up to $24 for special rails, 
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A Worm-Driven Shaper. 

We present on this page an illustration of 
a 25-inch shaper, in which an Albro-Clem 
worm and wheel are employed for driving, 
these and the double rack and pinions un- 
der the ram being the only gearing about 
the machine. 

Our readers are familiar with the worm 
gearing referred to, and it is apparent that 
its greatly increased bearing surface, result- 
ing from its deeper teeth and the use of the 
whole length of the worm, make it especially 
well adapted to such service. 

In this machine the worm and wheel are 
inclosed in a single oil-tight casing, with a 
sultable stuffing box, and the worm can thus 
readily be kept submerged in oil. 

This casing is also so arranged that it 
forms a bearing upon the outer hub of the 
worm wheel, which is thus supported on 
both sides, and the bearings for wheel and 
worm rigidly tied together. 

End wise adjustment of the worm shaft is 
provided, so that the worm can be adjusted 
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and kept in its proper position relative 
to the wheel, 7. ¢., so that the center of the 
arc upon which its teeth are formed shall 
coincide with the center of the wheel. 

Two speeds are provided for in the work- 
ing pulley, the backing speed being constant, 
and the ram is reversed by a double clutch 
of simple construction. 

The gears and racks, by which motion is 
given to the ram, have spiral teeth set, not 
as indicated in the engraving, but with the 
angle of one of them in the opposite direc- 
tion, so that no side thrust is given the ram, 
and a very smooth action is secured. These 
racks are separated sufficiently so that a 
length of shafting can be passed through 
the shaper under the ram, and be operated 
upon, if desired. 

Outside the worm wheel is placed a disk, 
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from which the feed motion is derived 
a flexible band of steel, passing about th. 
periphery of this disk, and being alternate 

tightened and released as the motion is 
reversed and the limiting stops are er 
countered. 

The vise is so arranged that its two pri 
cipal positions upon the platen, ¢. ¢., wit 
the jaws in line with and at right angles to ti 
motion of the ram, are fixed by a key, and 
a taper pin, which is tightened by a nu 
holds it in any other position. The base of 
the vise is graduated. 

A convenient crank handle at the left 
hand end of the cross rail enables the plate 
to be easily adjusted upon the column, 
helical gears being used to transmit th 
motion from horizontal shaft to the nut. 

An adjustable graduated disk is placed 
upon the down feed screw, and this can be 
set at zero whenever desired, and tightened 
by the small button at the top, so that i: 
then turns with the screw and indicates th: 
movement of the tool in ;}, of an inch. 

The machine illustrated has a stroke of 2 
inches, planes 27 inches in width, 17 inches 
in height; has a table 13 inches x 21 inches 
a down feed of 9 inches, and a bearing 
of ram in column 83 inches long. Its 
weight is 3,500 pounds. It is built by th 
F. F. Chase Machine Works, Plainfield, 
N. J. 
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LETTERS FROM PRACTICAL MEN. 





** Captains Must Command Naval 
Vessels,” 
Editor American Machinist : 

The letter from ‘‘ Forecastle,” in your 
issue of December 6th, reminds the writer 
of the story of the boy who was asked t: 
define the difference between cowardice and 
caution. ‘‘ Well,” says the boy, ‘‘if you 
are told that it is not safe to go out in a 
boat, and you don’t go, and the boat comes 
back all right, that is cowardice. If the 
boat sinks, it is caution.” 

It is often this difference that makes 
a& man a sage or a fool. 

The commander of whom ‘“ Fore 
castle” speaks, came through all right, 
and is called a sage. If the ship had 
blown up and he had not only lost the 
‘*Florida,” but his own vessel as well, 

he would have been called a fool. Of 
men who take chances, how often is it 
said of them, ‘‘He tried that once too 
many times.” 

In the early days of railroading, and on 
some new roads now managed by amateurs, 
the conductor has sole charge of the train 

When the New York & New Haven road 
was a single track, a train was behind at a 
station next to one where it was to meet 
another train, and the conductor ordered 
the engineer to proceed. The engineer 
replied that it was not possible to make it 
as his boiler was foaming. The conductor 
told him that he had made it many times, 
and peremptorily ordered him to go ahead, 
but the engineer parleyed so long that it 
was finally too Jate, and when he arrived at 
headquarters he related the circumstances 
and suggested that the engineer was the 
best acquainted with the motive power, and 
should have some authority. Fortunately, 
he did not have the United States Govern- 
ment to deal with, where it takes from five 
to twenty-five years to get a hearing; the 
officials saw the reasonableness of his argu 
ment, and a new rule was made, making 
the engineer equally responsible for the 
running of the train, and he must not leave 
a station unless he was sure he was safe. 

aay: Conn. W. E. Crane. 
Editor American Machinist : 

I notice under the above heading in De- 
cember 6th number, a letter from ‘' Forecas- 
tle,” in which he says the engineer's let- 
ters have ‘‘ made him very weary,” which I 
do not doubt, as his own letter shows that 
he does not understand the merits of the 
controversy. He says, ‘‘I served in the old 
navy three years;” there he is mistaken ; 
he gives a date, 1862 and ’63, at which 
time what was known then and now as ‘‘the 
old navy”—the time of sailing-ships—had 
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passed away.—See Admiral Ammen’s book, 
‘ The Old Navy and the New.” 

He says, ‘‘The absurdity of making the 
commander of a ship responsible for all that 
occurs, and then (as those parties who are 
arguing in favor of the engineers advocate) 
taking away from him the power to com- 
pel obedience to his orders is... .apparent.” 

It would be absurd indeed if the above 
were a true statement. Every commander 
in case of accident has ample chance to clear 
himself before a ‘‘ jury of his peers,” and 
put the responsibility where it belongs. If 
‘Forecastle” acting as ‘‘messenger boy” 
had transmitted Captain Stevens’ order to 
‘open her wide,” meaning to open the 
throttle wide, in the shape of ‘‘Open your 
doors wide ’—which means furnace doors— 
the speed of the ship would have been re- 
duced, and the messenger might have suf- 
fered. 

If a boiler blows up, the engineer is very 
properly held responsible, unless he can 
show that the fault is not his. There was 
only one case of this sort that I remember: 
The ‘‘Chenango,” in New York bay, while on 
her trial trip, and carrying a steam pressure 
not exceeding the forty pounds which was 
supposed to be perfectly safe. An investi- 
gation showed that the boiler had never 
been tested, and that the maker to save la- 
bor and material, had reduced the staying 
in a most criminal manner from the require- 
ments of the specification. I never heard 
that he was hanged for that act. The navy 
engineer, who was the inspector, was very 
properly dismissed, yet there were many 
things to be said in his favor. 

‘*Forecastle” seems to think that a boiler 
explosion on board a ship is a very trifling 
thing; he says: ‘‘A young engineer coming 
into the engine room, steam was allowed to 
run down because he was afraid of (for) his 
own precious carcass.” 

In that ‘‘Chenango” disaster, the results 
of which I saw the same day in the New 
York navy yard, there were killed or died 
after, 25 men, including all the engineers of 
the ship, and several on the hurricane deck 
who were watching the engine through the 
skylight. If she had been at sea, it might 
have meant the loss of the ship and all 
hands. 

Shortly after this, 1 was on a board of 
three engineers (now they have two engi- 
neersand one line officer) to test the boilers of 
a similar ship by cold water pressure; when 
we had pumped up to 40 pounds, which had 
been her allowed working pressure, the 
stays began to go; we then limited her to 25 
pounds. This was a new boiler and sup- 
posed to be good for the 40 pounds working 
pressure for which it had been designed. As 
to the statement that the ‘‘Sonoma” had 
boilers gauged to 60 pounds, that is worthy 
of a newspaper reporter; if he means that 
her gauges were marked up to GO pounds, very 
likely that is true, and her working pressure 
might be 25 pounds, so that on testing to 
double the working pressure—which was 
the navy practice—they might not be in- 
jured. If he means that the boilers were 
tested up to 60 pounds, then the working 
pressure was 30 per square inch above the 
atmosphere. 

There was not a sea-going ship in the 
navy, at that time, which had boiler enough 
to hold the pressure at 55 pounds when the 
engine was running wide open. 

‘*Forecastle” says that ‘‘through continued 
service her boilers were in such condition 
that the chief engineer advised the com- 
mander that he did not consider it safe to 
carry over 45 pounds of steam.” 

This is an example of how easy it is for 
men to be mistaken in figures, particularly 
after the lapse of 32 years, and not exactly 
understanding the matter in the first in- 
stance. 

The ‘‘Sonoma” was one of what we 
called the first lot of double-enders, side 
wheel steamers of the ‘*Maratanza” and 
“Moga” class, of about 850 tons, and 10- 
knot speed. There were 12 of them; each 
had a pair of boilers 21 feet long. 9 feet 9 
inches wide, and 9 feet high. Toey were 


the*patent of Mr. Bartol, of Philadelphia, 
and had vertical water tubes, 
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was a single inclined, similar to what you 
may see, or might have seen, in New York 
ferryboats before they were struck with 
the idiocy of double end propellers and 
compound engines. 

The boilers were tested to 60 pounds 
pressure, and the highest working pressure 
was 30 pounds by the navy rule. All these 
ships were designed and built after the 
opening of the war, and they were all put 
into service after March 1, 1862, conse 
quently the ‘‘Sonoma’s” boilers had been 
in use less than a year at the time he writes 
of, ‘‘ winter of 1862 and 1863.” 

It was impossible that the boilers in that 
short time, should have been practically 
any weaker than when they came out of the 
shop, although their steaming poirers may 
have been impaired by scaling end leaks, and 
consequent filling of the flues with salt and 
ashes; so that the chief, if he advised the 
captain at all about his pressure limit, must 
have put it at 30 instead of ‘‘45 pounds” 
as ‘‘Forecastle” has it. 

The matter of the limit of pressure to be 
carried, is entirely a matter for the chief— 
not a watch engineer—and he, as a general 
thing, is governed by the instructions from 
the fleet engineer, or the steam bureau. 

‘*Forecastle’s” letter shows very plainly 
the confusion which existed at that time, 
in the minds of the people on deck in regard 
to steam, and that is one reason why engi- 
neers like to do their own work in their own 
way. 

Stevens issued two contradictory and con- 
fusing orders to a young engineer on watch. 
‘‘A couple of messages ordering him to keep 
the steam up,” which was obeyed literally, 
so far as was possible ('‘ Forecastle”’ to the 
contrary, notwithstanding), with the miser- 
able coal which the Northern patriots used 
to supply to the navy—by closing the throt- 
tle valve a little, so as to run up the steam 
pressure in the boiler, consequently there 
was a temporary reduction in the speed, to 
be recovered with better results later on, 
and this engineer was risking ‘‘ his precious 
carcass” which ‘‘Forecastle” says he was so 
much “‘afraid of.” 

Now, of course, there goes another mes- 
sage to the engineer, inquiring as to the 
cause of the reduction of speed, and the an 
swer goes up, ‘‘ Throttled her down, sir, 
to keep stefm up.” 

Then Captain Stevens has learned that his 
order has produced the effect of slowing 
the ship, and he sends the order through the 
grinning mouth of a messenger boy—which 
has not straightened in the 32 years follow 
ing—and he sends exactly the reverse one: 
“Open her wide open, and keep her wide 
Open, or he would put a marine over him 
with a loaded musket, and orders to shoot.’’ 

The natural effect of this order would be 
opening of the throttle, without any need 
of assistance with a marine’s musket—a 
threat which no commander in this country 
ever had a right to make to an engineer—it 
was merely a grim joke uttered by a man 
given to extravagant talk, and the result 
would be an increase of speed, temporary or 
not, according to the condition of the fires. 
Itis the rate at which the coal is burned, 
and the goodness of it which makes the 
speed. 

I hold that at a// times the commander of 
a ship should be in command instead of 
some ‘‘times Uke the case cited above,” as 
‘‘Forecastle” puts it. 

With all his bullying of a young watch 
engineer, Stevens did not catch the ‘‘Fior- 
ida,’ and there were at that time some peo 
ple, who suggested that he had it in his 
mind, that possibly the catching might be 
done by the other party. 

Assuming that Stevens really wanted to 
come up with the ‘'Fiorida,” how much 
easier, and more dignified, and more likely 
to accomplish the purpose it would have 
been, had he sent for the chief and said : 
‘ Now, Mr. Rhodes, I want you to do your 
very best for us, and tell your men below 
that there is fun and prize money ahead of 
us.” Then Mr. Rhodes going below, 
could repeat the captain’s little speech to 
his division, and those brave, old Irish fire 
men—old Ireland never failed us in all our 
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wars—would have sent up cheers for the 
captain and cheers for the chief, and the 
slate and dirt would have been picked out 
of the coal, and the ash-pits cleaned, and no 
talk or thought of blowing up, and the 
‘‘ Sonoma” might have come up with and 
sunk the ‘Fiorida,” and ‘‘Forecastle” would 
have had something better to brag about in 
his old age, than of the carrying of nasty, 
nagging, little messages from Captain Tom 
Stevens to a young watch engineer. 

‘*Forecastle” gives a curiously limited 
recommendation for his officers. ‘‘ After 
three years experience with them (30 years 
ago) I have no hesitation in saying that the 
regular line officers of the United States Navy 
are (now) gentlemen.” 

Iam ready to go immensely further ; for 
the last fifteen years I have come socially in 
contact with officers of all the grades, line 
and staff, regulars and volunteers, active 
and retired, and the same qualification will 
apply. I have no quarrel with them as 
men. 

From the Navy Register of January, 1863, 
I get the fact that Captain Stevens was the 
only regular line officer, consequently, the 
only ‘‘ gentleman” that he had ‘‘ experience 
with,” and I cannot understand how ‘ Fore- 
castle” is competent to generalize from his 
limited experience 20 years ago. upon what 
Witiram H. Harrison. 
Braintree, Mass. 
pe 
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A German-American Universal Milling 
Machine—Copying Machine Designs, 





In our issue of October 4th the following 
item appeared: 

The Engineer of September 14th illug- 
trates a untversal milling machine made by 
Ludwig Loewe & Co, of Berlin, which isa 
close though not an exact copy of the latest 
improved machines of that class shown by 
the Brown & Sharpe Mfg. Co., at Chicago 
last year. 

Subsequently, in a letter relating to an- 
other matter, the London representative of 
Loewe & Co., H. F L Orcutt, a mechanic 
well known in this country, referred to this 
item as follows: , 

“T also inclose a photograph of our new 
‘Model II. Universal Milling Machine.’ If 
you will carefully note the points of the 
machine, description of which I also hand 
you, you will admit, I think, that Loewe & 
Co. are considerably beyond the infantile 
stage of imitation. They celebrate their 
25th anniversary in December, this year. 
Ido not know who dictated the paragraph 
in the AMERICAN MAcuHINist of October 4, 
1894, page 7, as to the milling machine of 
Loewe & Co., but I should judge it was 
prompted by what Grant Allen terms ‘ that 
vulgar vice,’ called patriotism, and should 
not look for items of this kind in the 
AMERICAN Macuinist ordinarily. Our ma- 
chine is no more a copy of the Brown & 
Sharpe than any universal machine is. 
Any machine that is a universal milling 
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machine is sure to resemble the Brown & 
Sharpe. They have set the fashion for the 
whole world, but, of course, no longer 
monopolize the market for this class of 
tools. I know of no one who has a greater 
admiration for, or more freely acknowl- 
edges, the merits of Brown & Sharpe thau 
our engineers at Berlin.. In fact, years ago, 
Messrs. Loewe & Co. acknowledged the 
superiority of the American system of ma- 
chine tool design by adopting it through- 
out, and it is admitted by those who best 
know American machinery that they are 
the only company outside of the States who 
have consistently and successfully carried 
it out. This is the sincerest’ flattery to 
Americans, and should make them proud to 
acknowledge the success Loewe & Co. have 
attained, and which is due in so large a 
manner to their prototype.” 

The photograph we reproduce on this 
page, and from the description of the ma- 
chine referred to, we take the following : 

“This machine is an entirely new design, 
made from new patterns throughout. The 
aim has been to embody all the most de- 
sirable working features, and to make a 
heavy tool, capable of doing the most 
accurate work as rapidly as possible. 

‘‘It is adapted to a great variety of uses; 
fluting milling cutters of every description, 
twist drills, taps and reamers, nut and bolt 
head finishing, die-sinking, cam cutting, 
cutting teeth in spur, bevel and worm 
gears, and automatically 
cutting spirals. 

‘**The column {s cast solid 
with the head and supports 
for the overhanging arm. 
It has a flanged base and 
cupboard for tools. 

‘‘The spindle is hollow, 
running in bronze bearings, 
and is hardened and ground. 
The outer end is threaded. 
Tike bearings are arranged 
with means for compensa- 
tion for wear, and are self- 
olling. 

‘‘The overhanging arm 
is in one piece. 

‘The table is of extra 
depth, and slides in long 
bearings. It has a central 
feed, automatic in both 
co directions, and trips at any 
—— point. It can be worked 

, eo automatically at any angle 
, 4 up to 45 degrees, and can 
< be operated by hand from 
either end. 

‘*The spiral head is de- 
‘ signed to be as compact 
and rigid as possible. It can be adjusted 
from 10 degrees below the horizontal to 
the perpendicular. The spindle is hollow, 
and the outer end is threaded to receive 
universal chuck. It is arranged to take 
up very little room when being worked 
in a perpendicular position. Aside from 
the divisions obtainable through the worm 
and gears, it has an extra plate on the 
spindle for indexing directly when fluting 
taps, twist drills, reamers, etc. The tail- 
stock center has an angular adjustment. 

‘* The knee is very stiff and extra strong, 
and its weight is taken on ball bearings. 
Its vertical adjustment is operated through 
& bearing which projects at an angle, so 
that the transverse and vertical adjust- 


ment can be operated simultaneously. Ad- 
justable dials, graduated to yo/5y of an inch, 
are provided for both movements.” 

With this photograph and description 
before them our readers will have little dif- 
ficulty in deciding for themselves whether 
or not our {tem above quoted was justified 
by the facts, and there is nothing in the 
item which either commends or condemns 
the machine or its reproduction of late 
American designs. 

The machine will, we think, be conceded 
to be a handsome one, and though it differs 
from the American machine referred to, yet 
reproduces a number of its features more or 
less exactly. As to the ethics of this and 
similar cases we shall have something to 
say elsewhere in this issue, and it is proper 
to add that the B & S. Mfg. Co. have ex- 
pressed no opinion in the case so far as we 
know, and we do not know how they regard 
the matter. Our views are our own views, 
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With this number our seventeenth vol- 
ume closes, and the index which accom- 
panies it shows that, during the year. we 
have presented to our readers a very great 
deal of matter directly applicable to the 
work of designing, building, selling and 
using machinery—matter which must, in 
the nature of things, be worth far more to 
any really live and ambitious mechanic than 
it has cost him to obtain it. And live and 
ambitious mechanics, or those in whom life 
and ambition can be aroused, are the only 
ones who count for much these days, or are 
likely to count for much in the days to 
come. 

Though the record of this journal is, we 
hope we may be pardoned for saying, a 
creditable one, we do not intend to rest 
upon it, but to go forward, the arrange- 
ments made and being made for the coming 
year leading us to believe that the paper 
will be better and more valuable to those 
interested in the construction of machinery 
than ever before. 

We contemplate no radical or startling 
changes, but shall simply endeavor to get 
the best available matter for our readers and 
present it to them, not with a brass band 
accompaniment, but with good engravings 
and clear typography—the essentials to 
practical usefulness in technical reading 
matter. 

In accordance with our custom, we shall 
in the first few issues of the new year de- 
vote considerable space to the publication of 
letters from manufacturers of machinery, re- 
lating their business experience during the 
year past and their prospects for the coming 
year. These will, we take it, be found un- 
usually interesting at this time. 

This number reaches our readers two days 
after Christmas, but we can at least express 
the hope that it will find every one of them 
with pleasant recollections of the day, and 
we wish them all a Happy and Prosperous 
New Year ! 

sa BE 


Copying Machine Designs, 





In another part of this issue the old ques- 
tion of the ethics of copying or ‘‘adoption” 
of machine designs is again brought promi- 
nently forward. 

It must, we think, be admitted that 
there is considerable force in the statements 
of Mr Orcutt 

To begin with, it is self-evident that 
Ludw. Loewe & Co. had a perfect right to 
commence the manufacture of machine 
tools in Berlin twenty odd years ago. That 
being granted, then the question arises as to 
the style of tools they should build. 

In order to build tools at all they had to 
do some copying. Henry Maudslay’s slide 
rest, and other English inventions as well, 
had to be used in order to make tools at all 
fitted to the requirements of the times, and if 
they had followed closely the general designs 
of English tool builders they would have been 
doing nothing more than has been done by 
some of our own tool builders. 

It is, indeed, a question whether it was 
not better for Americans that their own dis- 
tinctive designs should have been adopted— 
as they were. 

When an American tool builder who 
wishes to sell tools in a forefgn country 
finds his strongest competitor to be a con- 
cern which is building tools more or less 
exact copies of his own, and finds that his 
own distinctive type of tools are the only 
ones that are considered by the purchaser, 
it is natural for him to think that copying 
has injured him, and thatif it were not 
for copying he would have had practically 
no competitor—a view of the matter which 
is quite apt to arouse some bitter thoughts, 
touching as it does the pocket nerve; but, 
after all, is it not possible that a broader 
view of the matter would be the better one? 
In which view the effect of the efforts of 
the foreign builder to introduce American 
designs and to educate the people of his 
country up to an appreciation of them would 
be considered. 

In this view of the matter it becomes a 
question as to how much help the American 
may have received in getting upon a com- 
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peting basis, not only for that particular 
contract but for others as well 

The influence of such a firm as that men- 
tioned, using in their own arms factories 
and recommending to others, tools and sys- 
tems of manufacture known as and re- 
ferred to by them as ‘‘American,” must be 
very considerable and very favorable, and 
there can be no reasonable doubt but that 
Loewe & Co.’s London representative is, 
willy nilly, doing considerable work in 
England favorable to American tool build- 
ers. 

There is a form or method of copying 
machine designs, which every one instinct- 
ively recognizes as discreditable to those 
who follow it. It is followed by some 
American as well as by some foreign tool 
builders, and it is a problem whether in the 
long run even this form of copying injures 
the originator of a design or a copyist of it 
most. At any rate that form of copying in 
which a machine {is purchased of its origina- 
tor and taken apart to have its pieces used 
as patterns for imitations of it, will always 
be justly condemned by honorable men, 
aud in this condemnation Loewe & Co. 
will, of course, heartily join. 

> 
Simultaneous Roughing and Finishing. 








Though it sometimes seems true, as is 
often declared, that nothing is impossible, 
yet the mechanic knows that some things 
are practically impossible — indeed, the 
knowledge of what cannot be done may be 
considered among the most valuable knowl- 
edge possessed by a mechanic; it enables 
him to avoid wasting his time (and other 
people’s money) in attempts to do imprac- 
tical things, and to devote the aforesaid 
time and money to the accomplishment of 
tasks which admit of accomplishment. 

Certain facts are well and firmly settled, 
and may be taken asa basis upon which to 
found experiments, or to do work of any 
kind. 

A man who has an intricate arithmetical 
problem to work out does not first investi- 
gate the multiplication table to see whether 
itisright or wrong. He could; if he chose, 
prove to himself that seven times nine are 
really sixty three, but he does not do it, nor 
does he base calculations on the possibility 
that seven times nine may after all really be 
sixty-one or seventy seven. 

It is equally certain tiat some things in 
workshop manipulations may also be taken 
as settled, at least until entirely new princi- 
ples are discovered, and we have new ma- 
terials to deal with. We are reminded of 
this by seeing, recently, a proposed scheme 
for milling lathe beds. 

The machine employed resembles a planer 
in general form, and, supported upon the 
saddle, are two milling arbors, one behind 
the other, each carrying a gang of cutters 
of the proper form, and the two arbors 
geared together. The first gang takes the 
roughing cut, and the second gang takes 
the finishing cut, so that when the bed has 
passed through under the cutter once, 
presto! it is finished. 

Now we all know that lathe beds, to be 
of much account as lathe beds, must be 
straight, and a moment’s consideration will 
show that this plan can never, by any possi 
bility, produce a lathe bed that is straight ; 
and, that the second gang of cutters, while 
it may make the surface somewhat smoother 
than it would otherwise be, cannot possibly 
make it straighter, because it is subject to 
all the variations of position caused by vary- 
ing depth and resistance of cut encountered 
by the roughing cutters, and the surfaces 
cannot, therefore, be true, even before the 
bed is released from the platen, much less 
after it is released, and the new set of 
opposing internal strains set up by the re- 
moval of the skin of the casting on one side 
are given a chance to ‘‘ get in their work.” 

This is a general principle which applies 
practically to all work, and it manifests itself 
in a similar manner in turning shafting on 
regular shafting lathes, using two or three 
tools all supported by the same rest or 
carriage ; only the case here isnot quite so 
bad, because only a part of the spring of 
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the roughing tool is transmitted to the 
finishing tool ; yet we all know that such a 
method does not produce shafting as nea 
round as it would be if two or three sep 
rate cuts were taken over it, and it mu: 
always be straightened after turning. Th: 
conditions are such that it is practical t 
apply this principle of simultaneous rough 
ing and finishing cuts to turning shafting 
but it is not practicable for lathe beds, su; 
posing, of course, that due regard is paid 
to getting the lathe beds as near straight as 
such work ought to be. And the power o! 
discrimination is important to a mechanic 
he must know when and where not to ap 
ply a given method. 

oe 

The committee of arrangements from the 

Manufacturers’ Association, of Cincinnati, 
announces that a meeting will be held in 
Cincinnati, January 22, 1895, which will be 
attended by representative manufacturers 
from all over the country, with the idea 
of establishing a National Manufacturers’ 
Association upon the lines and for the ob- 
jects previously referred to in this paper. 
It is expected, judging from the correspond- 
ence so far received, that the meeting will 
be a success, and that a live association will 
be formed, which will prove of great benefit 
to American manufacturers, especially those 
who desire to increase their foreign, and 
particularly their South American, business. 

_———_ ep + — 

Literary Notes. 
CENTRIFUGAL PUMPS, an Essay on Their Con- 

struction and Operation, by John Richards. 








The author of this work is not unknown 
to our readers, and they would expect a 
technical book by him to be impartial, clear 
and useful to practical men who have to 
deal with the matters treated. In this book 
they will not be disappointed. It is a book 
of 68 pages (6}'’x10’’) bound in cloth, and in 
it is compressed more practical information 
regarding the history, development, con- 
struction and operation of centrifugal pumps 
than is available elsewhere so far as we 
know. ; 

Centrifugal pumps are declared by the 
author to be an American inventior. 

The book is well illustrated and printed 
upon fine paper, and is published by The 
Industrial Publishing Co., San Francisco. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 

(585) A B. H., Marquette, Mich., asks: 
What has become of Gray’s telautograph ? 
A—All we can learn in regard to this mat- 
ter is that it has been on exhibition, but up 
to the present time it has not been put to 
any practical use. 


(586) J. A. M.. Colorado Springs, Colo., 
writes: Please inform which publisher can 
furnish me with a copy of ‘‘A Manual of 
Machine Drawing and Design,” by D. A. 
Low and A W_ Bevis, A.—Longmans, 
Green & Co, 15 East 16thstreet, New York, 
are the publishers. You can also obtain 
this book from any dealer in scientific 
works. 


(587) C. M., Yonkers, N. Y., writes: I 
have a lot of small pieces of steel tubes to 
case-harden very hard. Is there any kind 
of bath which I could make into which 
they can be dropped. Heating one tube at 
a time and then covering it with cynite of 
potassium takes too much time. A.—Melt 
and heat the cynite of potassium in an iron 
pot to a degree so as to make the steel tubes 
red hot, after the tubes have been heated 
in this way, quench in water. 


(588) J. L. D., Waterville, Me., writes: If 
17 paper dryers, each 48 inches diameter, 
will dry a certain amount of paper with a 
steam pressure of 20 pounds per gauge, 
what steam pressure will be required to dry 
the same amount of paper when the num- 
ber of dryers is increased from 17 to 29? A. 








always accompany the question. 
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—We presume thatthe steam is discharged 
into the atmosphere, hence the steam press- 
ure cannot be less than 14.7 pounds abso 
jute. For this steam pressure you will need 
20 dryers only; a greater number of dryers 
are useless for doing the required amount of 
work. 


(589) X. Y., , writes : Please give 
me a rule for calculating the height of 
localities by the boiling point of water. A 
—For this purpose the computations are 
much simplified by using a thermometer 
with a Centigrade scale. Under these con 
ditions the following formula may be used : 


h = 295 x (100 — ¢), 


in which 2 = meters, and ¢ = degrees Cen- 
tigrade. For instance, at Madrid the boil- 
ing point of water, at the mean pressure, is 
97.8 degrees Centigrade, hence by the above 
formula we have 
h = 295 X (100 — 97.8) = 649 meters ; 

the actual height is 610 meters. This shows 
that the results by computation of this kind 
can be taken as an approximation only. 
To reduce meters to feet, multiply the num- 
per of meters by 3.281. According to this, 
the height as found above is 649 «x 3 281 = 
2129.369 feet, whereas the actual height is 
610 X 8.281 = 2001.41 feet. to reduce 
Fabrenheit readings to Centigrade. sub- 
tract 82 degrees and multiply by 5. To 
reduce Centigrade readings to Fahrenheit, 
multiply by 2 and add 82 degrees. 


(590) E. G. I., Columbia, Pa , writes: The 
men here are having a controversy as to 
what the life of fron is. We have a lot of 
blast pipes to use up in our cupola; they 
have been exposed to heat, often red hot, 
for 10 years or more. The men claim that 
the iron is no good on account of the life 
being burnt out of it. Now, if there is 
such a thing as life in iron, I woufd like to 
know what proportions constitute the life 
of iron, and how much heat is required to 
destroy it. This iron seems to cause dirt 
spots in all of the castings. By melting 
these pipes with pig iron, should not the 
metal from these pipes cleanse ‘itself with 
the proper degree of heat? A.—The term 
“life of iron” is not a technical one; it may 
be used in some localities to indicate that 
some of the good qualities of the iron have 
been lost. The iron in the pipes to which 
you refer is in all probability nothing else 
than burnt iron. In regard to this we find 
in the ‘Encyclopedia of Founding,” by 
8. Bolland, the following: ‘' Burnt iron is 
all such iron as may have been for a length- 
ened period subject to a heat somewhat 
below the melting point, on which account 
it has become little better than an oxide of 
tron Its color is of the various shades of 
red, such as may be noticed in burnt re- 
torts, grates, fire bars, etc. Iron of this 
description should be used sparingly along 
with a large proportion of high silicon pig, 
if used at all. Any attempt to reduce such 
iron without considerable admixture of 
good softener is sure to result in pasty and 
sluggish iron, accompanied by an extra. 
ordinary amount of slag which plays havoc 
with the cupola. The great amount of 
waste which occurs in melting this class 
of iron is of such extent as to make the 
operation a loss almost every way.” 2. 
We are making some roll castings which 
are 16 inches diameter and from 5 to 7 
feet in length. They are made on end and 
have always more or less dirt spots on the 
upper end. Do you think rolls of this kind 
should be made horizontally ? Iam interest- 
ing myself in foundry work and would thank 
you for any information you can give me. 
A —Rolls may be swept horizontally or ver- 
tically. For success in this class of work 
experience is required. Close attention 
must be given to details, of which there are 
so many that we have to refer you to litera- 
ture on the subject. The works by 8 Bol 
land, and those by T. D. West, are good books 
to have, particularly so when you are inter- 
esting yourself in foundry matters. 





(591) W. 8 8., Detroit, Mich., writes: An 
ordinary tubular boiler has a capacity of 
furnishing 4 pounds of steam per hour 
under a gauge pressure of 20 pounds from 
feed water whose temperature is 212° Fahr, 
The manufacturer rates this boiler at some 
definite horse-power, say, on the basis of 
the A. S. M. E. standard. In a second case, 
I require ) pounds of steam per hour at 20 
pounds gauge pressure reduced from a 
boiler pressure of 100 pounds temperature 
of feed water the same as before What 
will be the rated horse power of the boiler 
in the second case, based on the same stand- 
ard ? A.—We understand your question to 
be simply this: What is the horse-power 
of a boiler evaporating a given quantity of 
water per hour under the steam pressure of 
20 pounds? And what is the horse-power 
of a boiler evaporating the same quantity of 
water per hour under a steam pressure of 
100 pounds per gauge? In both cases the 
feed water temperature is 212° Fahr , and 
the horse-power is to be based on the A 8. 
M. E. standard. Let us take, say, 1 000 
pounds of water evaporated per hour for 
the value of ». Then the equivalent amount 
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of water evaporated per hour from and at 
212 degrees is. in the first case found as 
follows: The number of units of heat in 
one pound of steam under an absolute press- 
ure of 20 -++ 15 = 35 pounds is 1.193. De- 
ducting the number of heat units in the feed 
water, which for all practical purposes we 
may take at 212, we have 1,193 — 212 = 981 
heat units which must be supplied for 
evaporating 1 pound of water per hour 
under an absolute pressure of 35 pounds; 
and for the evaporation of 1.000 pounds of 
water per hour under the same conditions, 
we require 981 x 1000 = 981,000 heat 
units. For evaporating one pound of water 
from and at 212 degrees, we require 965 7 
heat units, hence with the 981.000 heat 
units as found above, we can evaporate 


961,000 = 1,015.84 pounds of water from 
965.7 


and at 212 degrees. According tothe A S. 
M. E. standard, 34 5 pounds of water evapo- 
rated from and at 212 degrees is equal to one 
horse power, hence the horse power of this 


1.015 84 _ 494 


boiler is The horse power 


quantity by 965.7, we have 


ton. 


for the 


of the second boiler is found in the same 
way, thus: The number of units of heat 
in one pound of steam under an absolute 
pressure of 100 + 15 = 115 pounds is 1,217; 
deducting the number of heat units in the 
feed water, we have 1,217 — 212 1,005 
heat units required to evaporate one pound 
of water under an absolute pressure of 115 
pounds, and for 1.000 pounds of water we 
require 1,005,000 heat units. Dividing this 
1,005 000 __ 
965.7 
1,040.69 pounds of water evaporated from 
and at 212 degrees. Dividing the last 
quantity by 34.5, we have . — = 301 
ot 0 

horse power for the second boiler. 2 What 
is the actual horse power of these boilers? 
A.—In this case, the term ‘* actual horse- 
power” has no meaning. In order to de- 
termine the horse power of a boiler, we 
must have a standard to measure it with, 
as we have done above. In this way one 
result only can be obtained, and we cannot 
say that, according to the adopted stand- 
ard the boiler develops a certain horse 
power, and that the actual horse power is 
something else. 
(592) E §S, Mexico, writes: I have a 
steam pump, single acting, water cylinder 
54 inches diameter; steam cylinder, 6 inches 
diameter; stroke, 8 inches; suction pipe, 3 
inches, and delivery pipe, 24 inches diam 
eter; steam pressure, 80 pounds per square 
inch (gauge pressure). How high can this 
pump force the water? Piease give rule for 
computing the same. A —First find the 
pressure per square inch on the water piston 
as follows: Divide the square of the diam- 
eter of the steam cylinder by the square of 
the diameter of the water cylinder and mul- 
tiply the quotient by the steam pressure per 
square inch, the result will be the pressure 
in pounds per square inch on the water pis- 

R2 
This gives us . <~ 80: = 95.2) Di- 

5 5? 
viding 95.2 by .434, which is the weight of 
a column of water 1 inch square and 1 foot 
high, we have 95 2 = 219.3 feet 

434 
height to which the pump can rafse the 
water, without any losses due to friction, 
etc. To make allowances for friction, etc., 
we should know the length of the delivery 
pipe and the quantity of water discharged 
ina giventime. These not being given we 
shall make an allowance of 30 per cent.; this 
will also include the friction in the pump. 
This will give us 1536 feet to which the 
water can be raised. 2. What kind and also 
what size of pump will be required to 
pump water up an elevation of 400 feet 
through a pipe 6,000 feet long? The amount 
of water to be delivered is 400 galions per 
hour, the pump {s to work under a steam 
pressure of 80 pounds. Please give rule for 
computing the same. A.—We should use 
a double acting steam pump. There are 
7.48 gallons in a cubic foot, hence the pump 
will have to deliver “” 
‘ 


53 4 cubic feet 


of water per hour, and the amount of water 
53 4 
3 6U0 
cubic foot. In order to reduce the friction 
in this great length of delivery pipe, we 
should not make its diameter less than 0.1 
foot, tbe area of this pipe is .007854 squure 
foot. Dividing the quantity of water de 
livered per second by the area of the pipe 
O15 
0073554 
persecond. The pump has to work against 
the given head. plus the velocity head, plus 
the friction head. For finding the velocity 
head we have the following formula: 


delivered per second will be 0 015 


we have = 1.9 feet for the velocity 


a2 


Velocity head = W (1) 


64.4" 
in which WV = weight of water in pounds 
delivered per second, and = velocity per 
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second. We have seen that .015 cubic foot 
13 discharged per second, multiplying this by 
the weight of water per cubic foot (625 
pounds) we have .015 x 62.5 = .9875 pound 
discharged per second; the velocity per sec- 
ond we. have found to be 1.9 feet; substitu- 
ting these values for the letters in formula 
(1) we have 
wee 1.92 
9375 X | = .46 foot 
for the velocity head. This head is so small 
that it might have been neglected. The 
friction head in feet is found by the follow- 
ing formula: 
f x i < y . (2) 
d 64 4 

in which f = friction factor, for which we 
may take a value of .03, / = length of pipe 
in feet, d@ = diameter of pipe in feet, and » 

= velocity per second. as before. Substitu 
ting these values for the letters in formula 
(2) we have 

, 6 000 


.08 x 


Friction head 


hs 

1 64 4 
The total head against which the steam 
eviinder will have to work is 400 +- .46 + 
90 = 490 46 feet The pressure due to this 
head is 490 46 x 434 = 212.86 pounds per 
square inch. We have now to find the di- 
ameter of the water cylinder. Let us as 
sume that the piston speed is 50 feet per 
minute;,then since the pump has to deliver 
.015 x 60 = 9 cubic foot per minute, we 
have od = 

50 
of the water niston, which is equal to .018 
x 144 2.592 square inches; the corres- 
ponding diameter in the nearest quarter 
inch is 2 inches. The area of a 2-inch 
piston is 3.14 square inches; we have seen 
that the pressure due to the head is 212 86 
pounds per square inch, hence the total 
pressure on the water piston is 212 86 x 
8.14 668 38 pounds, and this pressure, the 
steam pressure must overcome. The steam 
pressure is 80 pounds; allowing 5 pounds 
per square inch for overcoming the friction 
of the pump, we have 75 pounds per square 
inch left for overcoming a resistance of 
668.38 pounds, hence the area of the steam 
668 38 
75 

inches. The corresponding diameter in the 
nearest quarter inch is 34 inches. If, now, 
the pump is to make 100 strokes per minute, 
then with a piston speed of 50 feet per 
minute, the stroke will have to be 6 Inches. 


= 90 feet. 


018 square foot for the area 


piston will have to be 8.9 square 
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New Gear Book free. Grant; see page 12 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct, 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct 
Patents, H. F. Parker, Att’y, 26 Cort’ndt St., N.Y 


Pattern and Brand Letters 


A variety of sizes 
and styles. Heber Wells, 157 b 4 


William St., N 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.3s Cortlandt St., N.Y 


Match machines for sale, splint cutters, coilers & 
unloaders. | Hawkins, bld’r, Waterbury, Conn 

Save 10 every 60 days. How Use our loose 
pulley oiler. Kridler Mfg. Co., Grand Rapids, Miel 

Guild & Garrison, Brooklyn, N. Y., mannufaeturs 
steam pumps, Vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions, R. M. Clough, Tolland, Conn. 

American packing rings are in touch with the 
eylindet New cireular about rings and pistons 
J. Ho Dunbar, Youngstown, O, 

Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock 
When ina harry, buy of Thé Tanite Co.. New York 
City, Cinemnati, Ohio, and Stroudsburg, Pa 

New Jersey Art Metal ¢ Pussaic, N. J., finest 
thin and ornamental castings in brass, bronze 
iluminu ete.; Machinery name plates in brass 
and aluminum, 

“Binders” for the AMERICAN MACHINIST, Two 
stvles, the “Common Sense, is heretotore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50¢. each Tne former 
has stiff board covers while the latter bas flexible 
covers with full page opening flat. Either will hold 
the entire 92 issues of any volume, AMERICAN Ma 
CHINIST PUBLISHING (0, 203 Broadway. New York 


“Indicator Practice and Steam Engine Economy.” 


By F. F Hemenway Contains plain directions for 
using the indicator and making all required caleu 
lations trom tne diagram, also the principles of 
economy in operating steam evugines and current 
practice in testing engines and boilers Price, $2 
post paid Published by Jonn Wiley & Sons, 53 East 
renth street New York 

‘Modern Locomotive Construction,”” By J,G. A, 
Mey r In this book the design and construction 
ot all detaiis of the locomotive and tender are con 
sidered trom a practical standpoint It contains 

istratious of details made trom working draw 
ings, accompanied °y plain au tions for design 
nv, and rules and tables for construction, Adapted 
to office and shop use. Priee, $10. Published by 
John Wiley & Sons, 53 East Lenth stree New 
York 
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“Triangular Connecting Rod” Engines. 
sy M. E. 

During the last few years a somewhat 
pecullar arrangement of quadruple-expan- 
sion marine engine has been made by a 
well known Scotch firm of engineers and 
shipbuilders, while more recently what is 
virtually the same construction has been 
adopted for mill and factory engines with 
very satisfactory results 

In the AMERICAN Macurnist for January 
26, 1893, I gave a brief description of one 
of the largest of these latter, pointing out 
at the time that the special feature con 
sisted in the adoption of 
frame connecting rod” which was employed 
to transmit the driving effort from a pair 
of crossheads on to one crank pin, and for 
which 


a ‘‘triangular 


several advantages were claimed. 
The device has received more than passing 
notice in the engineering world recently, 
and from the cursory notes it 
will be seen that it forms a by no means 


untnteresting mechanics] study. 


following 


Although this principle of construction 
has been carried out to a commercially suc- 
cessful issue, only during the last few years, 
the method of connection is not by any 
means new. It has long been known that 
two reciprocating parts of machinery—such 
as the piston rods of a pair of engines—and 
one rotating part a crank—could 
be connected by attaching these parts to the 
three corners of a triangular frame or truss, 
always provided that the latter was suita- 
bly guided in the manner hereafter indi- 
cated. 

The first to claim the use of this combina- 
tion, as applied to steam and other motive- 
power engines, appears to been J. 
of London, who was granted a 
British patent in accordance with this claim 
{in 1874. Several arrangements are shown in 
the specification, but for mill and factory 
driving the engine took the form shown in 
Fig. 3 (page 9), which, as will be seen, is 
essentially identical in principle with the 
more recent constructions, Before describ- 
ing this, however, we will first briefly con- 
sider the principle of the so called ‘‘ trian- 
gular connecting rod.” 

In Fig. I. Ois the center of the crank- 
shaft, A / C, the crank pin circle and D, 
an ordinary crosshead, so guided as to move 
in the vertical line ) C and connected to 
the crank-pin by the connecting rod or pit- 
man D A. To the end /) of the connecting 
rod let a crossbar / / be rigidly attached, 
D EF being equal to D /, and # F' being ast 
right angles to ) A, If now the crank O A 
be seen that while the cross- 
head D to )’, the extremities 
FH and /’ of the T-shaped connecting rod, 
have a movement 


such as 


have 
Bernays 


rotates it will 
moves from 


compounded of that due 
to the reciprocation of /), together with that 
of the angular vibration of the bar # F, 
or what is the same, of the connecting rod 
DA 
path of Hor Fis a flattened double looped 
Fig. 2; another is that 
or stroke of Hor F 
diameter of the crank 


One consequence of this is that the 
curve as shown in 
the vertical movement 
is greater than the 
pin circle 

To find the limits of 
of these points 


the motion of one 
i, for example, the follow- 
Join HA 


With A as cen- 


ing method 


and produce this line to 


may be: employed: 


terand A Oas radius, draw a circie SO R, 
cutting the Hone WR in Sand R. Join RD 
and S J), and from O as center and radius 

RERdrawan arce hk, With RD as radius 
and 0 as center cul ) Cin D, and from D, 
with D /as radius cut the are e #,. in the 
point /,; this latter being the upper limit of 


movement of the point / To find the lower 


limit of travel: From O as center and SH 
ag radius draw the arce’ /’,; also from O 
with radius SDeut DCin Dy  Fipally 


with J), as center and radius D HE cut the 


are e Hi, in #,; this point being the lower 
limit of the movement of // 

If now the points / and / be joined to A 
by straight lines / A and /’A we obtaina 
triangular frame or truss / A FD. of 


which one point D igs guided in a straight 
line passing through the crank-shaft cen- 
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ter. It will now be obvious that two ver- 
tically moving piston rods might be suita- 
bly connected to the points Hand F, and 
thus both could be arranged to drive on to 


one crank-pin The center lines of these 
piston rods should bisect the horizontal 
movement which / receives and which is 
due to the angular vibration of H Ff. A 
vertical line through JZ will give the outer 
limit of this movement. To find the inner 
limit, from O draw O B at right angles to 
DC; with B as center and A Das radius 
cut D Cin D,. Draw D, FH, at right 
angles to B ), and make ), FL, = D #, 
thus obtaining /, the inner limit required. 
The center line of the piston is then readily 
obtained by bisecting the interval between 
the verticals drawn through / and /, as 
shown at ?. It will, of course, be under- 
stood that precisely similar reasoning ap- 
plies to the other point ¥; also that links 
or equivalent arrangement must be used to 
connect the piston rod with the points 7 
and Ff, 

There are one or two interesting points 
which may be noticed inthis method of con- 
verting reciprocating into circular motion 
or vice versa. Referring to Fig.2, H D F' A 
represents, as before, the triangular con- 
necting piece between the piston rods and 
crank pin, when the latter is on the top cen- 
ter and “” D' F”' Cwhen it is on the bottom 
center. Only in these two positions is the 
limb # /' horizontal; in all others it is more 
or less inclined to the horizontal, the maxi- 
mum angle being reached when the crank- 
pin is at Band 9. Following the rotation 
of the crank pin in the direction of the 
arrow and starting from the point A, it will 
be noticed that / first ascends until / A 
and A O are in one straight line, / then oc- 
cupying its limiting position of upward 
travel ’. In the meantime /has descended 
through a much greater distance, having 
moved from /'to /’, in the same time. 

It will be seen that regarding 0 A and 
A FE as an ordinary crank and connecting 
rod, the position HZ’ corresponds to the up- 
per dead center of this piston; but in the 
same position, the other piston acting 
through F, A, has a very effective leverage 
to turn the crank. After this point is 
passed both pistons continue to descend un- 
til the crank-pin reaches A, when as A, 0 
and O F, are in one straight line, / has 
reached its lower ‘‘dead center” /,, and 
that piston is for the instant powerless to 
turnthe crank. But here in turn, the other 
piston H is in a very effective position, and, 
consequently, no difficulty is experienced 
on thisscore. /’ then commences to ascend 
while # completes its downward stroke, its 


> 

~ 

~~ 
~ 


Crank Cirele 
Diam. 


Piston Stroke 
‘ 


lower ‘‘dead center” /, being reached when 
the crank-pin is at A,. The two pistons 
then continue to ascend until the crank-pin 
reaches A, when /” the upper ‘‘dead cen- 
ter” of the right-hand piston, is reached. 
then descends until the original position 
ED FA is again reached. It will thus be 
seen that at each of the four limiting posl- 
tions of the pistons, one of them is in a 
very effective position for causing rotation 
of the crank. It follows, therefore, that it 


is impossible to place the arrangement in 
sucha position that it will not start from 
rest when pressure is applied to “and F. 
The relative positions of the two pistons 
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and the crosshead D are shown in the figure 
for the first six of successive twelfths of the 
crank-pin movement, and from this it will 
be seen that the combination produces a re- 
sultant effect upon the crank shaft similar 
to that due to a pair of cranks acting at 
right angles to each other. It will also be 
noticed that the stroke of each piston ex- 
ceeds that of the crosshead by FF” -+- 
F" F,, the latter amount being the greater 
of the two. 

The Bernay’s engine, as arranged for mill 
and factory driving, is shown in Fig. 3, the 
view being partly in section. As will be 
seen, two A frames were employed carrying 
the shaft bearings at their centers, crosshead 
guides above and suitable fixings for the 
cylinders below. The engine shown is a 
compound, having cylinders 30x45x54 inch 
stroke. It will be noticed that the links P 1 
and  F which are employed to form the 
connection between the piston rods and the 
upper member of the triangular truss are of 
considerable length, and owing to this—to- 
gether with the fact that the deviation of H 
and / from a rectilineal path is very slight 
—the lateral strain thrown on the rods is 
very smallindeed. The air pump is driven 
from the crosshead by a rock lever «a 3, as 
indicated in the figure. 

Before leaving the constructional features 
of this engine, I might refer to the simple 
method employed to operate the valves. 
Owing to the peculfar movements of the two 
pistons, the ordinary eccentric valve motion 
is inadmissible, but this difficulty has been 
overcome by the following ingenious ex- 
pedient. In Fig. 4 0 represents the crank- 
shaft center on which the eccentric sheave 
is keyed. The strap of the latter has two 
eyes m and x to which the valve levers are 
indirectly connected. The dimensions are 
such that the triangle formed by m n and the 
center of the sheave s is similar to the tri- 
angular truss / A F, Fig. 3. Also the di- 
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Fig. 4 
TRIANGULAR CONNECTING Rop ENGINES. 


mensions of this small triangle bear to the 
throw of the eccentric, the same proportion 
that # A F' bears to the crank throw. The 
strap is prevented from turning by the lever 
m t which turns about the fixed point ¢. 
The corresponding point in the other lever 
is hung from the lower end of a short link 
as shown, the reason for this being obvious. 
A brief consideration of the stresses 
which occur in the triangular truss may not 
be uninteresting since from these the press- 
ure upon the crosshead guides and the turn- 
ing effort on the crank-shaft may be readily 
deduced. Referring to Fig. 5, A HDF 
represents as before the triangular connec- 
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tion when the upper member is horizontal. 
As very long links are employed to connect 
the points # and F to their respective piston 
rods, the slight angularity of action may 
be neglected for the present purpose, and 
to further simplify matters, we will assume 
the steam to follow full stroke. 

Upon these assumptions we may represent 
the loads on the pistons by the lengths of 
vertical lines, passing through /# and F, 
which lines are shown at a and F d re- 
spectively. In the position shown it is clear 
that the piston H is moving upward, and 
there is therefore a pull ex- 
erted by the rod A H inthe ,)\r’ 


direction indicated by the r< =— 


arrow. At the same time 
there is a thrust along H F 
in the direction H D. To ek 
find the amount of these 
forces, we take the length 
of # a as representing the 
total load on the piston; chen 
from a drawing the line a 
56 parallel to # F’, we have 
the thrust along / F repre- 
sented by the length of ab 
and the upward pull along 
EH A by the length # 2b. 
The other piston / is dealt 
with in a similar manner, 
but in this case the move- 
ment is downward, the re- \ 
sult being that / F is sub- 
jected to a pull in the 
direction ) FY. The pressure 
on the crosshead guides at 
this point will therefore be 
= ab+e d, since both 
stresses in the upper mem- 
ber are in the same direction 
and are acting at right 
angles to the surface of the 
guides. 

Turning now to the forces 


acting on the crank-pin at A, we have 
a thrust e A = F ec acting along F A 
in the direction shown, and an equal 
pull A » acting along H A in the oppo- 
site direction. Producing / A, and lay- 
ing off from A a length A f = Z b, we 
complete the parallelogram A e yg /, and 
find the resultant y A in the usual way. 
As the two acting forces are equal, the re- 
sultant, in the position shown, will act at 
right angles to A O and therefore repre- 
sents the turning effort on the crank. 
That there is no pressure on the bearings in 
this position, will be evident from the fact 
that the vertical components of the forces 
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acting along # A and F A are exactly 
equal in amount, and opposite in direction. 
Taking another crank position 0 A,, we 
proceed as before resolving and obtainin ge’ 
and a’ ’ as the measures of the stresses in th: 
upper member # F. From D, along D, / 
we lay off D, m, = ¢, d,, and drawing the 
triangle of forces, we obtain D, /, as the 
normal pressuré acting on the guide due t 
the piston / Similarly, we find D, p, as 
the normal pressure on the guide due to 
the piston /. It is clear that as these tw: 
pressures are in opposite directions, that the 
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difference or D, k, — D, p, represents the 
normal pressure on the crosshead guide 
when the crank isin the position selected. 
As the forcesacting in the inclined members 
of the triangular truss are in the same direc- 
tion, their resultant may at once be found 
by making A, f/f; = (, F,, and A, ¢, = 
b, H, completing the parallelogram, and 
obtaining the resultant thrust <A, 4g. 
Drawing from 7, a perpendicular to the di- 
rection of the crank radius, we obtain g, h, 
as the crank effort, while 4, A, represents 
the pressure on the ‘‘brasses.”” For the 
third crank position shown in Fig. 5 the 
method of procedure is similar to that first 


~ Fs. i 


ae ae a Se 
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explained, as the stress in the side members 
of the ‘“‘connecting rod” are in opposite 


directions. The resultant pressure on the 
connecting guides is, therefore, D, m, + 
D, Py, While g, A, is the resultant of the 
forces acting at the apex of the triangle. 
Drawing a perpendicular from yg, to meet 
the crank radius, we obtain g, 2, as the 
tangential crank effort, and h, A, as the 
radial pressure on the crank-shaft bearings. 
It might here be mentioned that the relative 
directions of movement of the two pis- 
tons may be immediately decided by the 
position of the crank, and the angle formed 
by the two sides H Aand / A If the di- 
rection of the crank radius (produced if 
necessary) falls between these two sides, 
the pistons are moving in opposite direc- 
tions; if it falls without the angle Z A F, 
the pistons are moving in the same direc- 
tion. It may also be noted that when the 
first condition holds, the sm of the resolved 
stresses in H F' will represent the total 
pressure on the guides, while when the 
second condition is fulfilled the difference of 
the stresses will require to be taken. In 
Fig.6 X Y represents by its length the 
crosshead stroke, while considered in a 
lateral direction and in relation to the 
curves shown, it represents the line of no 
pressure on the guides. For successive post- 
tions of the crosshead, the net pressure on the 
guides is represented by the corresponding 
horizontal distance from X Y tothe curve 
K L M NO P, being taken to the right or 
left of X Y, according to the direction of 
thrust, as indicated by the arrows. As will 
be seen, there is a sudden change, both in 
amount and direction of the pressure on the 
guides at the four ‘‘ critical” positions of 
the crank, which correspond to the two 
‘*dead centers” of each of the two pistons. 
It should be noted that the greatest degree 
of pressure occurs near the ends of the 
stroke when the crosshead is moving slowly. 
The loss of power through friction is, there- 
fore, not great, and the guides should wear 
fairly evenly throughout their length. 

Fig. 7 is of interest as showing how very 
uniform is the crank effort resulting from 
this system of connection. For simplicity, 
steam is assumed to follow throughout the 
full stroke, and the effect of the inertia of 
the moving parts is neglected. Neverthe- 
less, the diagram affords sufficient indica- 
tion of what may be considered a remark- 
ably even turning effort. As will be seen, 
the effort approaches its minimum value at 
each of the four ‘‘critical” points pre- 
viously alluded to, viz., P Q’ R’ and SV’. 
The two positions of maximum effort occur 
when the virtual connecting rod D A, Fig. 
5, forms a right angle with the crank. The 
mean crank effort circle is shown dotted in 
the figure. 

It is unnecessary to further pursue the 
investigation of Bernay’s engine, to show 
that the ingenious arrangement has much to 
recommend it, although many of its ad- 
vantages are by no means apparent at first 
sight. As recently adapted to mill engines, 
the device has been modified slightly, but 
the principle remains unchanged. A side 
elevation of one of the latest of these en- 
gines is given in Fig. 8. In this, inverted 
cylinders are adopted, as in some of Bernay’s 
designs, but instead of guiding the point 
din a straight line, it is allowed to move in 
an arc of fairly large radius d g, by being 
pivotally connected to the end of the lever 
¢. To a prolongation of this lever is at- 
tached the air pump rod /. The only other 
points to be noted are, that in order to re- 
duce the over-all height of the engine as 
much as possible, very short links } } are 
used to form the connection between the 
triangular connecting rod and the two pis- 
ton rods, and also that the latter are pro- 
vided with crossheads a, a,, which slide in 
suitable guides attached to the framing, as 
indicated. From the diagrammatic sketch, 
Fig. 9, it will be seen that V 0, the center 
line of the engine, does not bisect the versed 
sine of the arc described by the point /). 
This is in consequence of the requirement 
that the links # A and /’ B should vibrate 
equally on each side of the central lines of 
their respective piston rods. It will be evi- 
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dent that the angular vibration of the link 
E Awill be much less than that of F B, 
since the movement of Dina circular path 
partly neutralizes the former amount while 
it augments the latter. And here it may be 
noted that with the crank in the position 
shown in Fig. 8, the right hand link and 
the limb « of the connecting truss are 
about in a straight line, while the left-hand 
link and the limb ¢ never reach a similar 
relative position, the maximum angle 
formed by these two parts being approxi 
mately that shown by / A FP in Fig. 9. 
For this reason the stroke of the two pis- 
tons will be slightly different. 

The diagram, Fig. 9, shows the combina- 
tion in two positions, and also the method 
of resolving the forces, which, however, 
does not call for detailed description after 
what has been said with regard to Bernay’s 
engine. The chief points to note are that 
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the pressure on the guides—which, owing 
to the shortness of the connecting links, 
cannot now be disregarded—is indicated by 
the length of the lines PQ. etc., and also 
that the different angle of the links, and 
the movement of J in a circular path, cause 
the direction in which the resultant effort 
acts on the crank-pin to differ somewhat 
from the center line of the truss D P. The 
pressure on the vibrating lever « (Fig. 8) is 
in this case found by resolving the forces 
in the direction of the lever, as indicated 
at FR. 

One adaptation of this principle deserves 
mention. This is Wheeler’s tumbling beam 


engine, the form of which is roughly in- 
dicated in Fig. 10, @ and Z/ being a pair of 





cylinders, and 0 the center of the crank- 
shaft. A C Dis the triangular truss, whichin 
this instance is called a ‘‘ beam,” although it 
will be evident that it might equally well be 
regarded as a connecting rod. The propor- 
tions preferred are such that the altitude 
B D of the-tsosceles triangle A C D is equal 
to one half the length A C. The center B 
of the latter is caused to move in an ap- 
proximate rectilinear path by the links 7’ d, 
deand £ e, which form a so-called ‘‘ paral- 
lel” motion, the points # and /’ being fixed. 
To allow the points A and C their requisite 
lateral movement, they may be connected 
to their respective pistons by links A a and 
C b, or ‘‘trunk” piston rods may be em- 
ployed by which means the total height of 
the engine might be reduced considerably. 
In conclusion, it may be said that a third 
cylinder can be readily added by attaching 
it by a link to the point D (Fig. 5). In- 
deed, several piston rods might be similarly 
attached to any convenient points in the 
upper member of the truss, since all parts 
of it have a somewhat similar movement. 
One other arrangement which might be 
mentioned is King’s compound engine, 
shown in Fig. 11, in which a right angled 
triangular truss is used. The design will 
be understood from the sketch without 
further description. Other modified forms 
of this mechanism will doubtless suggest 
themselves to many, and also other uses to 
which the device can be applied. It cer- 
tainly forms an interesting kinematic study, 
and one, moreover, which is not by any 
means devoid of various prac- 
tical applications. 
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supported by the engine cylinder. Con- 
tinued recurrent leaks in the joints of the 
pipe led me to investigate the rigidity of its 
support, and I found that the roof would 




















POWER OPERATED VALVE. 


change its vertical position from several 
causes, and to such an extent as to render 
it unfit for the direct support of sucha pipe, 
unless means were taken to neutralize the 
movement of the roof timbers when the 
hangers, as in this case, were near the center 
and, of course, subject to the greatest move- 
ment. An overhead crane on another part 
of the same roof was found to deflect @ of 
aninch with a load of 4,200 pounds. On 
extremely hot, dry days in summer the 

roof was found to be sagged ¥; 


Jf inch from normal, while wet weather 


for several days caused it to rise 
i about ;'; inch. A heavy fall of 
snow followed by rain caused it to 
sag ;;inch. Feeling confident that 
these movements were the cause of 
the leaks in the joints of the pipe, 
I ascertained the weight each hanger 
TH had to support, and introduced a 
spring compressed to the same poai- 
tion which a previous trial had 
shown the same weight would com- 
press it. The result has shown the 
theory to be correct, at least there 
are no more leaks. 
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TRIANGULAR CONNECTING Rop ENGINES 
Supporting Steam Pipes —Power Oper-  aremore and more in evidence every year, and 
ated Valves, it seems to me that the time has come when it 


By Perer H. BULLOCK. 





It will be conceded that a roof composed 
of 10x14 hard pine rafters 22 feet long, 8 
feet on centers, 2 per cent. pitch and covered 
with 83-inch plank, is a pretty solid struct- 
ure, and one not likely to change position 
after it has got its permanent sag. This 
was my belief, and my confidence in it was 
such that a cast-iron steam pipe was sup- 
ported under it with substantial hooks at 
each rafter. Each end of the pipe was rigid, 
so far as vertical movement was concerned, 
one end being in a brick wall and the other 





is expedient, if not absolutely necessary, that 
the larger valves should be operated by 
power. It may be that there are such in use, 
but I have never seen or read of any. There 
are many ways that might be adopted, by the 
application of gearing or levers to be 
operated by belts or motors, or directly by 
steam, compressed air or water pressure. 
Having a valve so located as to be very 
unhandy to operate by the usual wheel, I 
began studying how to apply power for the 
purpose. For some time I tried to devise 
some way to do this, and still retain the 
hand attachment, but was unable to hit 
upon anything that would work satis- 
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factorily without too much complication, 
Finally I decided to abandon the hand 
wheel and apply water pressure as directly 
as possible. In this case the valve is an 
8-inch Chapman used as a stop on a direct 
steam main, and the mode of application is 
shown in the accompanying sketch. As 


one, very complete and comprehensive. It is also 
arranged especially for convenient reference, and 
will be found of great value to those who have to 
frequently consult catalogues for information 
about machinists’ tools and supplies used in man- 
ufacturing operations, or in taking account of 
stock. 


It is again asserted that the Densmore-Yost Co., 
of Westboro, Mass., has sold its plant there to a 
syndicate of English bicycle manufacturers, 

The Clinton Wire Cloth Co., at Clinton, Mass., 
have just completed a new boiler house. The roof 
is of iron, covered with the Berlin Iron Bridge 
Co.’s patent anti-condensation corrugated iron. 


Houston, Tex.; and ice works at Fairmont, 
Coal mines are to be opened at Gadsden, Ala., and 
Moltke, Tenn.; iron mines near Knoxville, Tenn., 
and aluminum mines at Silver Creek, Ala. An 
oil mill is to be built at Corpus Christi, Tex.; a 
sugar mill at Laurens, S.C.; arice mill, at Orlando, 
Fla.; tin works at Covington, Ky., and woodwork- 


Va. 





will be seen, the screw stem was taken out 
of the valve disk, and a smooth rod put in 
its place, having a piston working in a 
cylinder made of brass pipe, located directly 
in line with the valve and held in position 
by four studs taking the place of as many 
joint bolts. Two three-way cocks are used 
for admitting and discharging the water. 
but if a special casting was made, a plain 
slide or a piston valve might be used. The 
reason for using water to operate the valve 
was that it seemed to be the most available 


Co., of East Berlin, Conn. The building will be 
94 feet wide, and 175 feet long, constructed entirely 
of fire-proof construction. 


We have received from the Goulds Mfg. Co., 
Seneca Falls, N. Y., a copy of anew catalogue of 
pumps of all kinds built by that firm. The cata- 
logue is something out of the usual order, and 
gives a large number of interesting illustrations, 
and a good deal of information of value regarding 
such machinery and its installation. 


Tool Co., of Cinein- 
order from the 


The Lodge & Davis Machine 
nati, Ohio, have received a large 


and constant of any power at hand. in this| Forges de Douai, of the Ville de Douai Deépart- 
ment Du Nord, France. The Forges de Douai is 


case the pressure having been shut off but 
four times in seven years. 

Now gentlemen, manufacturers of large 
valves, design, build and put upon the 
market power-operated valves. 


one of the largest concerns in France. They made 
a large display at the World’s Fair, and the order 
to the Lodge & Davis Machine Tool Co., is the out- 
come of a visit of the proprietors to this country 
during the Fair. 











The Meriden Machine Tool Co., Meriden, Conn., 
have made arrangements with the Pennsylvania 


Supply Co., Wilkes Barre, Pa., 
company becomes exclusive representative of the 
Meriden Machine Tool Co. in the Counties of 
Lackawanna, Luzerne, Schuylkill, Dauphin, 
bon, Columbia, Montour, Wayne, Wyoming, Sulli- 
van, Northumberland and Susquehanna, in Penn 
sylvania, and inquiries from these Counties should 
addressed to the Pennsylvania Supply Co., as 
above. 


whereby the latter 
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The Berlin Iron Bridge Co., of East Berlin, Conn., 
are building a new gas house roof for the Massa- 
chusetts Reformatory, at Concord, Mass. 


be 


We have received from Chas. A. Strelinger & Co., 
Detroit, Mich., advance proofs of a new catalogue 
which is to possess some unique 
cially in respect to its completeness 


The Berlin Iron Bridge Co.,of East Berlin, Conn., 
have just completed a new boiler house for the 
Metropolitan Electric Co., at Reading, Pa. 


features, 
and compre 
all engravings and other matter being 
so condensed, and superfluous matter 
ated as to make the catalogue, 


espe 


The Berlin Iron Bridge Co., of East Berlin, Conn., | hensiveness, 


are furnishing the iron work for the new office 
building of the Pope Mfg. Co., at Hartford, Conn. 


REDUCING VALVES 


For reducing and maintaining an even steam, air or water 
pressure. These valves have been on the market for years, and 
are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 
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Practice and Theory of the Injector, 


Randolph 
street. 
By STRICKLAND L. KNEASS. 
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JOHN WILEY & SONS, NEW YORK. 
STURTEVANT FORCES. 


PORTABLE AND STATIONARY.| PRICES REDUCED. 
420 PATTERNS, SEND FOR CATALOGUE. 
ALL SIZES AND STYLES.! No. 727, SO PAGES. 


B. KF. STURTEVANT Co. 
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Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your o aler for them or write 
direct to FARIES MANUF'’G CO., Decatur, Il 
Catalogue tree. 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South llth St., 
Philadelphia, Pa., 

and S86 Seneca St., 
Cleveland, Ohio. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


Place 


where yor 
your 


want 


GRANT 








GEARS 















The Naugatuck Malleable Iron Co., at Nauga- The Tradesman, Chattanooga, Tenn., in its re- rie ig : sc eoypee bone a Fini 
tuck, Conn., have placed the contract for their port on the industriél condition of the South for the no odg pe tigi “gs a meas ee oi 
itt snmiines tdi inks on Resiia tron Bridge week ending December 17th. Says 3 The week has $e ISS., 4 she Sig = py seit igi = 1ester, 

been a quiet one in general business. Iron m.n-| Va., and Union, W. Va. Water-works are to be 


built at Fayett< ville and Jonesboro, 
Ga., Hopkinsville, 
tock wood, Tenn. 


Ark., Dawson, 
Waynesville, N. ©., and 


With sales ahead, of 
Southern furnaces in- 
advance prices, and will continue to 
their outputs. Lumber manufacturers 
report that business is slowly and steadily improv- 
ing and that stocks are very light. Coal produc- 


ufacturing is 
considerable 
tend to 


increase 


improving. 


amounts, the Ky., 








Machinists’ Supplies and Iron. 





tion continues to be large, with no change in - y = , - 
‘ices. The textile mills are ¢ sy. ¢ TI ’ New York, December 22, 1894. 
poy pling lcncpaeradberenssndyssedlba tating dy and — Iron—American Pig—We quote standard brands, 
Tradesman reports some important additions to] g12 to $12.50 for No. 1; $11 to $12 for No. 2, 
their number. The Dwight mills, of Chicopee, | and $10.50 to $11 for No 2 Plain Southern brands, 
Mass., is to build a $500,000 mill at Alabama City, $11.25 to $11.50 for No. 1; $1025 to $11 for No. 2: 


$10 to $10.50 for No. 3; $10. 50 to $10.75 for No. 1 
soft; $10.25 to $10.75 for No. 2 soft; and Foundry 
No. 4, $9.50 to $10. 

Antimony—The 


Ala.; F. W. 
others, of Greenville, S. C., 
$100,000 mills in that city ; 


Milis and 
to build 


Poe a d associates, and O. P. 


are each 


the Isaetta Mill Co. is to market is steady but dull. We 


= j quote L. Z.. 8c. to = a | oro a Pe to 834e.; 
build a $100,000 cotton and woolen mill at Augusta, | ffallett’s, 7.35¢. to 7 6c and U. 8S. French Star. 
Ga.; a $75,000 cotton mill will be built at Louisville, | 94c. to gui 6C 


Lard Oil—Prime City we quote at 55c, to 56¢ 

Copper—The market firm, the demand by 
home consumers is increasing, and prices have an 
upward tendency. Lake Copper is quoted at 9%ce. 
to 10e. Casting Copper is held at 9c. to 9c. 

Lead—A somewhat greater activity in the market 
prevails, but the prices have a lower tendency. 
Sellers now quote 3,.0c. for January delivery, and 
3.1246c. for prom pt delivery. 


Ky., by the Louisville Mill Co., and new cotton 
mills are also reported at Americus, Ga., Ludlow, 
Ky., and Concord, N.C. Vhe Tradesman also re- 
ports a $209,000 transportation company at Pensa- 
cola, Fla.; the Richmond Land Co., capital $109,000, 
at Augusta, Ga.; the Industrial Fertilizer Co , of 
Jacksonville, Fla., capital $50,000; a $20,000 elec- 


is 


F tas res Spelter—The market shows no improvement. 
rical ¢ any at L ville, Ky , and a $10,000] ,."! 4 “y ; : , 
trical company at Louisville, Ky, a i we, We quote 3.25¢c. to 3.30c. for early New York de- 
woodenware company at Manchester, Va. A Can-] jjvery. 
ning factory is toe built at Harriman, Tenn.; a Tin—The prices are declining. Moderate transac- 


tions have taken place at 13.6Uc. to 13.70e. 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


flouring mill at Jonesboro, Ark.; works at 


gas 














#80 PEARL SI. 
- NEW YORK 


CFE& 66S. CLINTON ST, 
CHICAGO. 


FULL MOUNTED LIGHTNING SCREW PLATE. 
oa A STOCK WITH EACH DIE. 


PITTSBURGH, FA, 








Also * Lightning *’ and ** Green River’ Screw Plates. Dies, 


Taps, Tap Wrenches, Bolt Cutters, Drilling Machines, Punch- 
ing Presses, ete. 


SEND FOR CATALOCUE, 


WILEY & RUSSELLME, CD, renl Mae, U6. 
1 
R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in beiag’able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE is redressing, 


Sore REPRESENTATIVES IN THE Unrrep Stares. 


B.M. TONDS w& CO., 
BOSTON: i! & i3 Oliver St., NEW YORK: 143 Liberty Si: 























“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


LAT 


Scroll Saws, 


HE 


Catalogue 










ALL KINDS IN STOCK, 


Manufactory, SHEFFIELD, ENG. 


















a Circular. one Chief Am. Office, 91 JOHN ST., N.Y, 
"lode Bad End DRILLS, | “wm. jessoP & SONS, LTD. 


DIES & Established a.century ago. 
3 Cu ft Medal World’s Columbian Exposition 1893. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


H.W. JOHNS’ A 4ssestos 
. SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING COVERINGS FOR STEAM AND HoT WATER PIPES, BoiLeRS, ETc. 
H ABBESTOS BOILER COVBRINGS, 


W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc 
87 MAIDEN LANE, N. Y. Sbestos Roofing 


eneca Falls Mfg.Co.,687 WaterSt., Seneca Falls,N.Y 














010 24 SWils, 


Modern Design. 
Valuable Features, 











- 





Jersey City, Cuicaco, PHILADELPHIA, Boston, London 
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* WANTED * 


* Situation and Help*’ Advertisements only inserted 
Pe this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care w ul be Sor w varded. 


Draftsman, tech. grad., 6 yrs’ 


exp. 
drawing room, desires change. 


3OX 74, 


in shop and 
Am. Macu. 


Machine shop foreman is open for engagement; 
exp. large and general. Box 76, AM. MACHINIST 


Situation wanted by a man of 
ful experience as foreman of 
makers. Box 77, 


Wanted—RBPy a good, industrious, strictly tem- 
perate molder a sit. as a molder or to run a small 
country f’dry emp'g 1 to 6 men; refs. G., AM. MAcH. 


If you are manufacturers and want a good trav- 
eling salesman having experience, trade, and Al 
refs. Address Want, care AMERICAN MacuINIsT. 


large and success- 
machinists and tool 
AMERICAN MACHINIST. 


Wanted situation as foreman or assis _ ant 
chinist of 18 years’ experience; last 
Box 79, AMERICAN MACHINIST, 


Wanted—An experienced traveling man to sell 
duplex steam pumps; give experience and salary 
required. Gardner Governor Co., Quincy, Il. 


by ma- 
as foreman. 





A young American graduated by a technical en- 
gineering school in Germany, wishes suitable posi 
tion as draftsman tor steam engines, boilers, etc. 
Address, H. N., care of AMERICAN MACHINIST. 

Correspondence solicited with manufactures de- 
siring representation in Cincinnati and vicinity by 
mech, engineer embarking in brokerage & commis 
sion business. C. Brokerage, AMERICAN MACHINIST. 

Wanted—A reliable tool-steel salesman to handle 
high-grade crucible steel; one familiar with the 
trade in Pennsylvania or New York State pref'd; 
references required. Pittsburg, care of Am. Macu 

Position as tool maker or foreman, thoroughly 
up on modern methods of work; good executive 
ability ; work interchangeable and fine ; reference. 
Address Box 1,012, West Winsted, Conn. 

Young man with several years 
dratting room and shop, with 
modern machine shop methods, would like pos.; 
foreman of small shop pref'd. Work, Am. Macn. 

Engineer and draftsman, college educated, with 
experience in engine, general and experimental 
work, desires a Change and is open for engagement 
after Jan. 15. Box 78, AMERICAN MACHINIST. 

Wanted —An experienced salesman of good ad- 
dress to canvass in Illinois, lowa and Missouri for 
manufacturers of superior tool steel; must under- 
stand the dressing and tempering of tools. Address 
Cast Steel, care of AMERICAN MACHINIST. 

Wanted Capable man, well acquainted with the 
market of Boston and vicinity, who can sell a first 


expe rience in 
knowledge of 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 





VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 

















LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEw YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 
PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 





class American tool steel] in competition with best 
foreign gre pe in that market. Address “ New 
England,” care of AMERICAN MACHINIST. 


Wanted -A draftsman capable of designing and 
making estimates on machinery, and who also can 
take charge of asmall shop on general work, in- 
cluding job work and repairs. Any one desiring a 
steady job at reasonable pay will «ddress, civing 
references, experience and wages desired, Box 
75, AMERICAN MACHINIST 


Wanted—A Ist-class man; one who understands 
the manufacture of cold drawn seamless tubing 
pref’d; must be a first-class mechanic & understand 
the handling of men; a man who has had large exp. 
in fine & aceurate work could be fitted for the pos. 
if he possesses the necessary qualifications, Address 
with age, exp., wages exp., Steel Tubing, Am.Macu 


Wanted—The services of a draftsman by one of 
the leading companies in the United States manu 
facturing machine tools; applications only enter- 
tained from those having been emploved on beavy 
tools such as boring mills, railroad tools, ete.: all 
communications confidential Address, stating 
experience to Z., cure of AMERICAN MACHINIST, 


+ MISCELLANEOUS WANTS 

{dvertisements will be inserted under this head at 
we cents per line, each insertion Copy should be xe nt to 
re hus not later than Saturday morning for the ensu 
ing week's issue, inswers addressed to our care will 
be fort ware de d. 


Best Ste er F ine Serapers. Ke ‘Ne y Co., Erie, Pa. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Thermometers given mechanics. C. Hess, Cleve- 
land, Ohio. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine mach’y to order; models and e wa 
trical work specialty. E O Chase, Newark, N. 

Wanted—A purchaser for a good key-seater xi 
Mitts & Merril, 913 Tilden Street, Saginaw, Mie h. 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 

Drattsmen’s new knobbed combination triangles, 
i stencils, etc. D. J. K: lsey, New Haven, Conn. 


[ Continued on Page 14 | 













EDUCED PRICES OF 


LeCOQUNT’S LIGHT STEEL DOG. 





No. INCH. PRICK. | No. INCH. PRICE 
1 . 2g $ .35 | 8 $1.10 
2 ae 35 | Small set of 8—5 50 
3 34 50 | 9 QW 1.40 | 
4 1 60 10 3 . ae 
5 114 75 1. BG 70 
6 Whe. 2 85 { 1.90 | 
7 134.... 1.00 i ‘ail set of 12—12.00 


<4 W. LeCOUNT, South Norwalk, Conn. 


These goods are for sole by CH: ‘s, CHURCHILL & CO., L’t’d, 21 
Cross St., 


London, England. 





COMBIN 
14 





ano TURNING MILLS 


ING EVERY IMPROVEMENT. 
SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 














| “BRASS- -WORKING TOOLS. 
te | . mE 
= ae a E 
oo = 
= BARDONS | 
= & OLIVER |S 
S Se cris |e 3 
= 1 = 





SCREW MACHINES. 





ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERQUE & CO., Manchester, England. 











SELLING ACENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
B. ston, 8.C. Nightingale & Childs, 134 Pearl St. 
Philadelphia, Macan & Co,, 1420 Callowhill St. 
Baltimore, Wallace & Bro., 432 E. l’ratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Uo. 
Memphis, Symmes & Co., 192 Front St, 


CINCINNATI: 





MAGNESIA 


Sectional Steam Pipe 
ABSOLUTELY 


THE GREAT COAL SAVER 


Manufactured by THE KEASBEY & MATTISON CO. 


114 West Second Street. 


AMBLER, 





and Boiler Coverings. 
FIRE-PROOF. 


SELLING ACENTS. 


Milwaukee, I, Sprinkman, 133 Sycamore St. 
St. Louis, F. Boecler, 108 Walnut St. 
Detroit, 5. Pp, ( ‘onkling, 20 Atwater St., East. 
Denver, CW. Bad zley & Co., 18ti & Market Sts. 
Salt Lake City. Utah & Mootana Mach'y Co, 
Butte City, Mont., R. W. James. 





FITCHBURG TOOLS. 


In order to reduce stock before our annual stock-taking, we have 
decided to make special LOW PRICES on such new and second-hand tools 


as we have in stock, if ordered on or before January 10, 1895. 


BUSINESS. 


Send 


WE MEAN 


for list and state what tools you are in the market for. 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 





MACHINERY FOR SALE. 


Planer, 


28 in. x 24 in. x 7 ft., new. 
Drill Press, 40 in. sw ing, new. 
Engine Lathe, 24 in. x 25 ft. bed, 2d hand. 


Roots’ Blowers, Nos. 1, 2,5 and6, ‘“ 


Haskin Vertical Engine, 9 x 9, “6 
Vertical Boiler, 30 H. P., ss 
Open-die 30lt Cutter, 14 to 144, af 
Planer 14 in. x 10 in. x 30 in., “6 
Band Saw, 36 in., new. 


Write us before buying. 


COOKE & SO. 


Machinery and Supplie 
163 and 165 WASHINGTON ST., 
NEWV YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S1o Walnut St., Philadelphia. 


«Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich 
135 Finsbury Renee oment, 
London, England 













































PA. CLEVELAND: 117 Water Street. S. F?ncisco, Vesolla & Deussing,2 California St 
= @ = 
HEAVY 
CASTINGS 32000 BulLDERS IRON FOUNDRY 
ACCURATE LBS. | Provipence-R.1| 
MACHINE WoRK 
imi = ad 











ROOT’S FORCE BLAST ROTARY BLOWER. 


For tas SMITH SHOPS, PNEUMATIC 
UBES, VENTILATION, ETC. 


LOS aS a Sa TS TE, 
== 





SLOW SPEED, BEST 
POSITIV : | MECHANICAL 
BLAST, CONSTRUC- 
PERFECTLY sna 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND, 
Chicago Office: 1405-10 Manhattan Building. 


8. S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St. 
COOKE & CO., Selling Agents. f NEW YORK, 
In Writing Please Mention This Paper. 








WORTHINCTON 
CONDENSERS. 


ACGRECATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADE L PHIA, 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 


607 Arch St. 


ST. LOUIS, Eighth and St. Charles Sts. 
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+} MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded, 





Latest design. G.H. 


ie ot 


‘astings. 
Brooklyn, 


Model Locomotive ¢ 
Olney, 163 Herkimer street, 


For Sale—A first class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Wanted—The address of a firm for steam laundry 
supplies. Send particulars to H. H., care of J. Pio- 
trowski, a co-advertising agency, Warsaw (Poland), 
Senatorska 26. 

Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.” Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 











EBSSTABLISGHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street. New York. 

85 Queen Victoria Street, London, Eng. 

5 Neue Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





DETROIT Twist DRILL Co., DETROIT, MICH., U. 8. A. 


E MANUFACTURERS oF 


GRAHAM'S GROOVED “SHANK TWIST DRILLS AND CHUCKS. 








Endorsed bv Practical Mechanics Everywhere. 


>end for Catalogue 





ALL THE MACHINERY IN A LARGE 


CCIE AND MACHINE TOOL SHOP 


Will be sold (separately) at 


LOW PRICES BEFORE REMOVAL. 


Jones & Lamson 2 x 24 Flat Turret Lathe with large 
assortment of Tools. Al order. 


Gould & Eberhardt Universal Auto. Gear Cutter 30 
in. for Spur and Bevels —with Cutters, Arbors, 
ete. Al order. 


Brainerd No. 3 Standard Universal Milling Machine 
complete, with Universal 16 im. Centers, Cutters, 
Arbors, ete. 

Brainerd No. 4 Standard Milling Machine with Cut 
ters and Arbors 

Engine Lathes, * Prentice,” ‘* Flather,’ ** Lodge & 
Davis,” ** Gleason,” Putnam, ** MeMahon” and 
** Blaisdell.”’) Sizes 14 to 30 in swing. 

Upright Drills, * Pratt & Whitney" and * 
Sizes 20 to 28 in. swing. 

Planers, sizes 16 to 82 in. wide. 

Shapers, size: 816 to 22 in. stroke 

Bolt Cutter, * Schlenker 1% with Taps and Dies 

Upright Boring and ‘Turning Mills, 88 and 52 in., 


Blaisdell.”’ 





Hor. Bor. and D. Me h., 

Bradley Hammer, 40 “at 

Patternmakers’ Tools, Saws, 
Cutter Reamer and Tool Grinders 

Key-seating Machine, Buffing and Emery Stands, 
Small Tools, Belting, ete. F 


J. J. McCABE, 


E. P. BULLARD’s |'4 Dey St., 
NEW YORK. 


NEW AND SECOND HAND. 


ENGINE LATHE Ss. 


*‘Bement’s.”’ 


Lathe and Planer, 





PLANERS. 


12i1.x4ft. Manhattin Co. 24 i 2 ‘ uige 

14 in. x 6 ft. Old Style fin. x24in. x 8ft. Lodge &D., 
l4in. x 6 ft. Lodge & Davis. 

1bin. x6 ft. Wood & Light. | DRILL PRESSES, 

16 in. x6 ft. Lodge & Davis. | 

16in. x8 ft. Blaisdell. 20in. Lever Drill 

19in. x6 ft. Pratt & Whitney. | 24 in., 24 in. and 34 in. B. G, 


- x11 ft. Lodge & Davis. | FP. F Drill 


2tin. x8 ft. Lodge & Davis 52in. Comb Radial. 

221n. x 8 ft. Dietz Gang. 120 in. Kadial. 

24 in. x12 ft. Special heavy | Henley Swing Drill. 
pattern. 


24 in. x16 ft. New Haven. 
2t in. x38 ft. Shafting Lathe. | 
27 in. x 22 ft. Morris. 

28 in. x17} ft. New Haven, 


TURRET LATHES, 
12 in. and 15 in. Lever and 
Screw Movement to Turret 
18 in. Turret Chucking 
22 in. Turret Chucking. \ 


THE LODGE & SHIPLEY M.°T. 60., 


CINCINNATI, O., U.S.A. 


MISCELLANEOUS, 


| 2No.i Garvin Tapping Mach. 

1 No. 2 Garvin Tapping Mach, 

1 Open Die Header for Head- 
ing Bicycle Spokes. 

1 Garvin Screw Slotter. 

New [mp’v’d Engine Lathes. 

Turret, Brass Working and 
Pulley Machinery. 





MACHINERY BARGAINS. 


10in. Post Drill. { 15 Swing 6 and 8 ft. Eng. Lathe, 
10 “ Auto. Feed to Table. | 16 5, 6,7 and 10 ft. Eng. ss 
“ “ 





for Butt Drilling. 18 * 6 Tand8 
1,2 ard 3Spindle Sensitive with | 20 ‘ 5,6,7 Sand 10ft. 

and without Power Feed. 21 10 and 13% ft. = 
2,3 and 4 Spindle Gang Drills 24 10 Fae 
20, 24, 26, 28. 30 and 44 in. 25 16 and 24 a lag 
60 in. Swing Post Drill. 32. ** «16 Os ee 
5 ft. Arm Radial Drill 52. ‘* 36 3 
12 in. Stroke, 16in. x 16in. Crank | 57 .. Double Head Driv 


Planer. ng Wheel Lathe. 
16in. x 4 ft. Planer 88 Pit x 20 ft. Engine Lathe. 

24) ** 4,5 and 6 ft. P lane Tr, Bement Car Axle Lathe. 

28 «** Sands . | 14 & zin. Bolt Cutter Schenk’s 
30 “ 5,8and 10 , 7 Spd’l Nut Tapper, Dunel. 

60 ‘* 20 . . Sari! Profiler, No.1 ?. & W 


72 ‘* 2 o.1,2 and 24% Serew Machs, 
9 12, 16 24 and 26 in. Stroke P. . . - 
Shaper. No. | Lincoln Pattern Miller. 


10 in. Stroke Slotter. 
Hyd. Rivetting Machine. 
** Crane, Both Al, 
Punch and Shear. 
Plate Planer 
Hor. Flange Punch No.2 H. & J, 
Thomson Bevelling Shear, 


Hand Millers, Screw Slotters 
Milland Cutter Grinders. 
No. 2 Garvin Universal Miller. 
80 200 1b Helve Ham’ r, Bradley. 
200 Ib. Upright 
1,100 and 1,500 Ib. Steam Ham 
mer, Morgan. 
Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. 


16in. x 6 ft. Parker, Taper. 
I6in. x 6 ft. Blaisdell 

l6in x 8ft Perkins, Taper. 
I6in x 8 ft. Blaisdell 

Sin. x 6ft New Haven 
Isin x 8 ft Blaisdell, 
Sin, x & ft. Wamesit. 
Sin. x 10 ft. Blaisdell, 

in x 9ft. D.W Pond. 
20in, x 6 ft. Bullard, 

24in. x 12 ft Geo. Gaze 
26in. x 9ft. Lathe & Morse, | 


Machinery, Engines, etc. Send for 








DRILL PRESSES, 
No. 1 2 Spindle, Garvin. 
No. 2 3 Spindle, Garvin. 
No. 3 4 Spindle, Garvin 
No. 3 6 Spindle, Garvin 
20 in. New Haven, Kench 
20 in. Bickford, Lever and Wheel, 
24 in. Aurora. Back Geared 
30 in. Pond, Back Geared, Power 






Feed. 
| 9ft. Holly Mfg. Co., Radial. 
SCREW yee 


29 in, x 12 ft, Fifield, No. 1 Garvin, W. 
PLANERS., No & Brown & A. ar pe. 
16 in. x16 in, x 3ft. Walter Bros, N° HP Ade «oe ee 
pod 4 - a « dsor Machine Co 
22in. x 22 in. x $ ft. L. W Pond. No. 2% Pratt & Whitney. 
aie? a2 in. x 6 ft. Pond Ma l6in. x 5 ft. Flather & Co. 
chine Tool Co. . 
24 in. x 24 in, x 5 ft. Putnam, MILLING MACHINES 
484a. 4 ate 
. »L De 
SHAPERS. No, | Pratt & W., Lincoln. 
10 in. Pratt & W No. 4G rvin, Rack Feed, 
10 in, Juengst, Crank. No. 0 Garvin, Universal. 


15 in, Juengst, Friction No. 1 Garvin, Universal 
10in. Wood and Light Traverse No. 5 Brainerd, Standard Uni- 
Head, versal 
Sin, Putnam Traverse Head, No. 3 Garvin, Liucoln, 
Sin Hendey, Friction, No 2 Garvjn, Duplex 
Also, alarge number of other machines, 
list and letailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St, Philadelphia, Pa. 


Write for a complete 





eto 
Os 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


2 BLAKE & JOHNSON, Waterbury, Conn., 


BUILDERS OF 


Q) PIM, SARETY PIN, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


U 
N 
Cc 
H 
E 
Ss 


ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Cont. 














Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 

Wanted—To hear from responsible parties who 
want marketable tools or machines built in first- 
class shop and sold on royalty. F. F. Hemenway, 
care AMERICAN MACHINIST, 








Introduction and negotiation of American pat- 
ents and machinery to English manufacturers 19 
a. Write for circular to Geo. Richards, M. 
M. E., Mechanical and Consulting Engineer, i 5 
era e Pountney Hill, London, England. 











AMERICAN GAS FURNACE CO. 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the econcmical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 








THE #. F. COMPRESSION COUPLING. 


Ju ckly attached or detached. 
horoughly reliable. 4 nd for circular. 
., Chicago. Us, 


" WANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Shapers, Milling 


No key-seats. Simple, cheap and 
LINK-BRLT MACHINERY 








Planers, Drill Presses, 


Machines, etc., address, 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO. 












Ne eae Wt 
NA RRR 

Manufacturers of Set, Cap & 

Machine Screws, Studs, etc. 





IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 


SEND poe c ATALOGUE 
——sag,! © 








“POCKET” VERNIER CALIPER. 
INDISPENSABLE TO MACHINISTS. 
4 ineh No. 5 with 1% hardened Jaws, reads 16ths, 32ds, 64ths 
and l28ths, sent by registered mail, 
Any graduation, also Warranted accurate 
metrie system. $2. 50. and satisfaetory. 
Ask your dealer for my tools. Catalogue free, 


EK. G. SMITH, ~ - Columbia, Pa 





NWA be FAP special Screws and Studs 
in Brass or Steel. 

Gear C ‘utting, Sheet Metal Stamp- 

ing, Automatic Machinery built to 

a order, Send samp‘e or drawing for 

SITTMANN & PITT, 

353 ADAMS ST., BROOKLYN, N. Y. 

Ste TO BE SOLD 
of two American patents for finishing, quenching 
and pressing of tissues of every kind. These ma- 
chines have been introduced in Europe very quickly 


estimate, 
and within eighteen months over sixty have been 





taken and are now in practical use. Patent or 
royalties sold. Offers to be addressed to P 6062 


Care of HAASENSTEIN & VOGLEK A. G. Chemnitz 
(Suxony). 





SOFT CASTINGS, 


Made from best peatee of Pig a for 
Light Machinery, Electric W ork, ete. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








UPRIGHT BORING & TURNING MILL, 
BO0-INGH SWING, TWO HEADS, 


Modern Style, in Good Order, and will be sold 
Very Low before moving. 


BOX 62 AMERICAN MACHINIST. 


TAKING STOCK. 








About 90 per cent. of the work in Stock 
Taking is easy—that is—comparatively easy. 
The other 10 per cent.—the tag end—is hard. 
Ask any one what makes it so, and he wil! 
tell you that it is getting at the 


what may be 


prices and 
descriptions of termed the 
“odd stuff.” 

One way is to get prices, as far as possible, 
from last year’s inventory (which was taken 
the This isa 
Way. 

Another way is to hunt 
is tedious and bothersome, 


from year before, etc., etc). 
poor " 
up invoices ; this 
especially if you 
don’t remember from whom the articles were 
purchased, 

Still another way is to use manufacturer’s 
catalogues ; this is a good way IF you have 
all of them, and IF the 
with them. 

A better way than any of the above—and 
perhaps the best obtainable— have a 
copy of ‘BOOK OF TOOLS.” This 
is the most complete Encyclopedia of Tools, 

Machinery—little and big— 
It is invaluable to the Machin- 
Model Maker, 
Inventor, fact, 
all classes of mechanics, as well as Manufac 
Mill Owners, ete 
pages, lots of descriptive matter, 


discount sheets are 


is to 
our 
Supplies, and 
ever issued 

ist, Ex 


Foundryman, 


vwineer, Blacksmith, 


Designer, in 
Coiutains 540 
1991 
It’s asplendid assistant in buy- 
ing and will be sent 
free to any address upon receipt of 10 cents 


turers, », etc 
and 
illustrations 


as well as taking stock, 


to cover mailing expenses. 


CHAS. A. STRELINGER & CO., 


Manufacturers and Dealers in 


TOOLS, SUPPLIES AND MACHINERY, 


Nos. 98 to 110 BATES ST., 
DETROIT, MICH. 





STEE 


For all Anti-Friction 
Purposes, 





AND 


SCREW MACHINE PRODUCT 


VF EVERY DESCRIPTION, 


Cleveland Machine Screw Co. 


| CLEVELAND OHIO, 
| 


L BALLS 





WRITE. FOR 
INFORMATION. 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 





alae INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 
Jaw Ghucks that we have lately added to our large tist of Universal 





and Combination Chucks. 








WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA 
New York, N. Y.: 616 eer Building. 


—— Ga.: 


Chas. H. Willcox, 
Trx.: Hunter & Booso 


1 Las 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
_ and other 
Machinery. 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 ie 56th “ 


x Shiver & Co Wo its Seek 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity, to be operated by Hand, 
rang ve hel per: y Hand, or wes orin part 








in diameter. 


We make this style of Chuck in iwenty- 


oi a two sizes, varying in size by two inches from four to forty-two inches 
Send for Il!ustrated Price List. 


THE E.HORTON & SON Co., 


= WINDSOR LOCKS. CONN., U. S. 
Or CHAS. CHURCHILL & CO., 21 Cross St.. Finsbury, London, E. cn .» England. 





work. - eis 


“‘CUSHMAN’” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
4 Wayne STREET, WoRCESTER, MAss. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a hoe 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 








NORTON EMERY WHEEL CO., 


sl Sniacrihaientie MASS. 


ILLUSTRATED CATALOCUE FREE. 









[ TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & COQ., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. ® 
| 
Callowhill St., 


MARIS AND BEEKLEY, I !/3! |<’, 
EDWIN HARRINGTON, SON & C0., Ine. 


1515 Penna Ave., Phila., Pa. 


DESIGNERS AND MANUFACTURERS 


MACHINE TOOLS, —> 
TRAVELING CRANES, Etc. 


‘The limit of capacity of any establishment for large work 3 prac 
tically determined by its facilities for handling its raw euie rial 
with economy and dispatch.” 

This is the testimony 
believe it, 

Get a wood IL oist, 

Get the best 

Get the 











2343 & 2345 








of high authority. 


If you 





Iiloist, 
Ifarrington 





Iioist. 


» The HORFED Live-Steam Feed-Water Purifen, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. 








Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO, 


—S> 








The Sample Freed. Water 
Heater 


delivering water to 
the boiler at 210% 
Fahrenheit 

500,000 H. P. sold. 
Prices low Satis 
faction unlversa 


Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


The National 

Pipe Bending 

Co. 
S2 River St. 
New Haven, (Ct 





VSVEVVVSVSssesessssesss 








THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


Chucksis:: 


INDEPENDENT, 

UNIVERSAL, or 

COMBINATION, 
Est’d 1882. Strongest. Easiest tochange. Best finish. 
Reversible Jaws (patented)¢ iving 5 changes in- 
cluding every possible position. fiiv STRATED CATA- 
LOGUE sent, Liberal discounts. Prompt shipment. 


Address W. WHITLOCK, — SKINNER CHUCKS. 


89 Cortlandt Street, N.J. 
Works, 1300 Hudson, Hoboken, } Independent and Universal 
Chucks,Combination Lathe 


WE LEAD, OTHERS FOLLOW. Chucks with patent revers- 


ible jaws, Drill Chucks, 
Planer Chucks and Face 
— Sweetland Combination Chuck, 
: a 
Seam Reversible Jaws. Room 








Ss 
_-o 


» 


Plate Jaws. 
«ts al 
we] Standard Independent,Solic 


SKINNER CHUCK CO., 
New Britain, - Conn, 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 
SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., New Haven, Coun. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


=The Almond Coupling 


NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


CT0NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. fur. 








SWEETLANG.-4> | 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin Ge rmany; Se ie, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 















NOISELESE. 


“« The Mills of the Gods Grind Slowly,’’ 


BUT NOT SO OF 
o'F Lathe Centre Grind 
— Laine Lenire uringer 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mifrs., 
WILMINGTON, DEL. 

















SS ERDAND! SEN- 


ii 4 
672 "CENTRE aie ~NEW “YORK. 


= SEND “FOR. “CATAL -OGUE 


S, BEVEL GEARS, 


‘ Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 
MACHINIST, 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 








G@ROBET 4 2 3 
WISS FILES. 












Order now before our stock 
of papers is exhausted. 


articles, our stock is now limited to 
complete sets, with the exception 

of two or three issues,and orders can 
“hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 


The set of 92 papers will be sent by | 
mail to any address in the U.S.. Can- | 
ada or Mexico for $5.00, post paid, | 
and toany foreign country for $7.00. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
che American Machinist, containing | 
this valuable series of artic les, has | | 
been so great, that, notwithstand- 
ing it has compe lled us to issue | 
special reprints of several of the 


HYDRAULIC MACHINERY, ; 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 

SEND FOR CATALOGUE D. 


The W. & §. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


ADDRESS : 


American Machinist, 
2038 BROADWAY, 
NEW YORK. 





HEAVY DIE PRESs., 
DIE SINKING PRESS. 











204, 206, 208 and 210 East 430 St., NEW YORK. 
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14”, 16”, 18”, 22” and 24” 


ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE birt 
CONSTANTLY IN STOCK, AF THE WAR 
ROOMS OF 

Dawson & Coodwin, 
57 8. Oanal St. 


CHICAGO, ILL. 


—— AND —— 


52”, 80’ and 120” 


RADIAL DRILLS. 


Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


NGINE LATHES, 





YOU. 


INFORMATION VALUABLE 10 








oS 


hy}. 2 
PIO: & of 








On application we will inform you of 


our improvements incorporated in the 


of of 


We have the following sizes now ready for deliv- 


« ery, 18", 22”, 26” 


922 swings of various lengths of bed. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U. S. A. 
LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLYinFAVOR 


The Highest Award at the World’ 8 Columbian Exposition. 


con- 


struction our new line Engine Lathes. ‘© 





AMERICAN WATCH TOOL CO. 





memortueet oo! RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S, A. 
Anybody interested, write for particulars. 
HILL, CLARKE & (C0O., Selling Agents. 
Boston, Mass., and Chicago, I:l., U.S. A. 


THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO THE 
American Standard Gauge and Tool! Works. 
WILMINGTON, DEL. 


ADJUSTABLE BLADE REAMERS 


to 246 ir 


Send me. New Fameniet. 


M.A CHINER 
For Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines a Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 








The = Norman Universal Bench Lathe. 


With attachments, com 

rises in one machine: 

JATHE, UNIVERSAL MILLING 

MACHINE, SCREW CUTTER 

AND UNIVERSAL GRINDER. 

The best tool on the market 

for all kinds of small fine 

work. Send for Catalogue, 

' Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 


Springfield, Mass, 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Pont 
for all peer Wood 
workers. Latest and 
Best Mesign, Infringers 
Prosecuted. Trial, nos 
orders, solicited. e 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England 

















CATALOGUE OF OVER 300 
/PAGES SENT ON AP- 


9 ooh 
PLICATION. aN co oh ote 
ip 000 "eg 8E 
at. © wG wh 


Cc 
THE ae 


Sore 
aso W cw goo WW Fs 





K- 
¢ wor 
9 to” 
33 ers of yor anv © 


\ a's Pat 
po’ 
“ «guns? 


es 
BOK LARGEST 
LINE IN THE WORLD. 


Punches, Bulldozers, Drop Hammers 
ice Hammers, Steam Hammers. 
LIAMS, WHITE & CO., Moline, Ill. 
Mention AMEKICAN MACHINIST in writing, 


Multip 
r) at st 
we 08 ba WIL « 








| 





THE CARVIN MACHINE Co., 


Manufacturers of and Dealers in 


NAGHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER CRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, 
PROFILERS, &c., &Cc, 
Write for New Catalogue 
and List of New and Second- 


Hand Tools for immediate 
delivery. 


NEW No. 3 SCREW MACHINE, | 


Geared Friction Bead and Power Feed. 


4 OTHER SIZES AND 68 VARIETIES. 
LAIGHT and CANAL STS., New York City. N. Y., also 51 NORTH 7th ST., Philadelphia, Pa. 


oF 


PFN” 


GORDON i 


WORCESTER, MASS. 














FLATHER & COMPANY, 


NASHUA, N. H., U.S. A, 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


STUART'S. PATENT COMPRESSION — COUPLING. 


NO § KEY. “BEATING. 
PINC. 
ona xr ered gine the 
SLMPLEST and BEST 
SENT ON TRIAL. 

Can be attached or removed in a few sec onds without 


injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N. Y. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
freight or express charges). No separate back numbers prior to 1893 are 
now ; arried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or obtain separate 
issues for the year 1893 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


PRODUCING PROFILED WORK BY MILLING 1S ALMOST IMPOSSIBLE 





16” Engine Lathe 


with Turret. 











paying 





If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
ean make your own Relieved Cut 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 
spiral teeth, cutting faces rectan- 
gular to thread, 

CATALOGUE AND REFERENCE LIST 

MAILED FREE OF CHARGE. 


ad 





 ARARRRAAEAAR AREER BREUER RERXARERESEX ARERR AR ELERERERERESERARRAES REKEEN EAAEELEREEAL ARE ARARAEIERASERASEREELS So} 
TH 


‘SSTHATS IT 


They're all talking about it, 
and they say it’s a dandy. 


WRITE FOR CIRCULAR, 


The Springeld Machine Tool fo 


SPRINGFIELD, OHIO. Springfield- -Muller 18° Engine Lathe. 


ese asbeteachisSSeteSTiELehea St SSSLSLOSSSTLERESSTSTSSETSESTCTESTRILTATE STIL ELELESTLELER GT TETS STOTT ET STITT 
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OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar toitselfonly. Note afew of the points: 


The main casting or column is a single casting from the flo 
and emery wheel carriage rest, making a very rigid tool 
All kinds of work are always operated upon Bein bo tpt over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and perfect 
work rapidly. ‘| he machine is arranged for toe instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes withfout any change of belts. Fine adjustment are 
eve rywhe ‘re provided f rv, such as reversing points, for grinding shoulders, and emery wheel adjustment, 
Headstock swivel, swivel table and emery ‘wheel swivel b are graduated, Every provision is made 
tom ‘ke the machine the most c lass and at the same time retain simplicity. Fully guar- 
anteed, address, 


othe surface where the swivel table 
All tle i surfaces are scraped to surface plates, 


ise, 
mpl ‘te of its 


For particulars and catalogue, 


LANDIS BROS., Waynesboro, Pa. 





AGENTS: England: Chas Charchill & Co., 21 Cross St.. Finsbury, London, E. C, 
“-* France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent scbtiCemsertnn Chue x, Bit o eeoek Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED 60., 


Worcester, Mass. 










MANUFACTURE Ee 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES, 










| COUPLINGS. ~> 





Manning, Maxwell & Moore, 
Selling Agents 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 


| 


Foot Lathes, Engine Lathes, 


NEW HAVEN MFG. CO., 


New Haven, Conn, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 





—AND— 


CUT-OFF 





W. C. YOUNG MFG. CO., "sxe" 


SHEARS AND PUNCHES. 








A J iLver’s PrRorit 


Lies in the accuracy 
can be made to produce in a given time. 
will do better nor more than ours. 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


and amount of work it will or 
No machine 
Get our book and 











LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








PRENTICE BROS., "is" 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Drills, Boiler Makers’ 
Drills, Radial Drilling and Coun- 
tersinking Machines, for ship 
plate and bridge work, Special 
Drilling Machinery. 

Engine Lathes from 11 to 21 
inch swing,any length of bed 
with single or double back 
geared heads and any style of 
rest, with or without taper at- 
mH tachment SEND FOR CaTa- 
S> LOGUE. 


















Foreign Agents: 


CHAS, CHURCHILL & C0., L't’d, Lon- 
don, Eng.; 
§ SCHUCHARDT & SCHUTTE, 59-61 
— @ Spandauerstrass e, Berlin, Germany; 
= \DPHE JANSSENS, 16 Place de la 
Republique, Paris, France, 


—_—— 


8’, 32” Upright Drill, 











Joorrinaeicrton? syRacuseENY 3 


ee biti bt 


” MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST 

COFFIN & LEICHTON, SYRACUSE, N. ¥ 















y P, BLAISDELL & CO., 


Manufacturers of 


Machinists Tools, 


WORCESTER, MASS, 





THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This ; mnabine works 
onane ntire y new prin 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or 91ze. By means ot the 
improved upper guide 
bar, the tool is held 
rigid ,insuringa perfect 


= — ly straight eutthrough 
= 7 7 al outthestroke. All chips 
% = come out clear of the 

F > LN working parts of the 

} } ony . A machine. Micrometer 

es Ol screw regulates depth 

i | BS oma ‘a of cut. Forrapid work 

4 i yee > and exact duplication 

eae " ~y— of same this machine 





: “— has noequal. Send for 
7 illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 


Keyways. 





SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


v” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 
































Capacity 2 in. 









diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 











JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 





Boring Too}, 








Patent applied for. 


fH, ARMSTRONC TOOL HOLDERS. 


BASS FOUNDRY AND MACHINE WORKS. 


q MANUFACTURED 
a x= ARMSTRONG BROS. TOOL CO., 76 Bigewood Ave., hicago, 


Send for Siesali urs. 
CHAS. CHURCHILL & CO., Ltd., 


{ Lathe and 


a 
LY f Fort Wayne Inv. April 20th, 1892, Planer 

a a j | ‘RMS sSTRONS ——e Ron £0. S = om < : Tool. 
a ~ é u— oo ders we ito 
} -- ——— you are in use and giving excellent satisfaction n 

> i ving many times their cost in eho one item of ae j 
v + M tool dressing alone, Very respecttully H 

4 if PA RIDER, M. B. 
INLY BY “ae — 


Patent, 
Feb. 28, 
1893, 


ener 
London, Eng., Agents. &5 





MARE YOUR TOOLS WITH A STEEL STAMP. 






SEND FOR PRICE LIST NO. 4. 


MANUFACTURERS 
You Want, Power. smai.'For'rent, 


small. For rent, 
57,000 sq. feet of floor space—will split up to suit 





tenant — Building new—8 stcries— factory construc- 
tion-—exterior windows to each floor—Gas, Electric 


elevators—rent and insurance low. 
J.J. VANDERGRIFT, 
Pittsburgh, Pa. 


light and power 
Address, 
Imperial Power Bld’g, 


Albro Worm and Worm Gear 


Consumes less 





power and gives 
better results 
than any other 
System. 
mation 
fully furnished. 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


D’AMOUR & LITTLEDALE, 204 E. 43d St, New York 


Infor- 


cheer- 











ue 
FL 





Micrometer depth gauges, height gauges and in 
side calipers 
Write for circulars. 





BAKER BROTHERS, 365 South ErieSt.. Toledo, Ohio. 


J. T. SLOCOMB & CO., Providence, R. I. 


Have you seen our centre indicator? 


CUTTING-OFF MACHINES, 


HURLBUT-ROGERS MACHINE Co., 


So Mass. 


STEAM 
ENGINEERING 


SupsBury, 








Courses in other trades, 


AWARDED 
thorough instruction in Mathematics 


DIPLoMas 
all including 
and Physics send for FREE 
subject you wish to study to 


THE 


Correspondence School of Mechanics, 


SCRANTON, PA. 


circular, stating 








W.D. FORBES & CoO., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 


DRAUCHTING AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414 
414" ’ 
614”, 


, tool slots 44 x 1% $20, 
a 54 x 114 20. 


“* 66x 116 382. 


se se 


1% 
i 2 7) 
Extracts from customers’ 
letters: 
“Fully up to your recom- 
mendatio om. 

As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary »bs ” 

‘requently make Seal 
; ee the equal of 6 


If your de salon ds yn’t handle 
D 


them we will send CU. O, 
prepaid east of Missouri river, 


OLMES TURRET TOOL POST 6O., 


226 La Salle St., Chicago, Ill, 








THE AUPORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 


66 CARDEN ST., BRIDGEPORT, CONN. 


No. 3 C, Forbes’ 
Patent Die Stock. 
Range 2}4 to 6 inches R. H. 





For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
Am Chine Shop Work. 

High grade tools; elegant in design, superior in con- 


struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue ‘and prices, 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrp. 


FOOT POWER LATHES 
, 









21 Cross StT., Finssury, LONDON, E. C., ENG. 
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WM. SELLERS & €0,, Incorporated, | + JEANESVILLE IRON WORKS, 


PHILADELPHIA, PA. 7 lig Tans », JEANESVILLE, LUZERNE CO., PA., 


MANUFACTURERS OF rd . : _ BUILDERS OF 


sis MACHINE TOOLS, Ripe | beieetameiiesam, sit nso su ce 


TRAVE ING CRANES AND SWING CRANES, : _ e.. a awe SIMPLE OR COMPOUND. 


ted by Electricity, Shafts or Inde- MT a —— es MINE Pumps, SINKING PUMPS, PRESSURE 
gilt taaiet ys tog : ‘ . PumPs, VACUUM PuMPS, ARTESIAN WELL 


‘i bl - M bi Shafti a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps, Power Pumps, Etc.. ETc. 
Turn Tables, Testing Machines, ing, 
= Pulleys, Hangings, Couplings, ete, . = 

= INJECTORS FOR ALLCLASSES OF BOILERS, —=—==——— 


i ime 2 i THASTATTER C0., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 




















os 








>> o> + > +> ¢ > ++ w+ +- e+ Hos 





P| Siarvett’s Tools; 


DOUBLE PUNCH AND SHEARS. 
ARE WARRANTED SATISFACTORY. 
BEND FOR CATALOGUE. 
L. S. STARRETT, ATHOL, MASS., U.S. A. 


PUNGHES AND SHEARS |i 22.2727. 0 svccuese us 
WELDING MACHINES | SSN TELESCOPE: .. 


. S CATALOGUE 

AND DROP HAMMERS. } et Bavonwe Ne 
45 ST. BAYONNE Nu. 

DETRICK & HARVEY 

MACHINE 60., 


Manufacturers, che It be ; 
Baltimore, Md. : 


q ve ° 
Po > + + +o 6H +--+ +o + + + S61 ese 




















MANUFACTURERS OF 


PLANERS. 





aan RULEs.| THE LATEST. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths.|QUR NEW No. 5 MILLING MACHINE 


12 inch....$1.00 6 inch. ..$0.50 


FF vice 30 A ee 25 
On receipt of price any time previous to Jan. 1, NOW READY FOR THE. MARKET, 


1895, we will mai to any address in the U.S. one or 
all of the above rules, we warrant them accurate. 
Catalogue free. 


STANDARD L . 
ANDARD TOOL CO. | ic cmpsMiTH IMIACHINE TOOL CO. 


MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. MILWAUKEE, WIS., U.S.A 
ag s 


IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool R G | 
or le or 5 00 oom or enera This Cut shows how stroke can be Adjusted 
s with Machine in motion by the Micrometer 
Machine Shop Work. Adjustment, fine and delicate. 


The Stroke can be adjusted for Curves with machine in motion. 

The Stroke can be adjusted for Angles with machine in motion. 

The Stroke can be adjusted for Irregular work with machine in 
motion. 

It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 

IMPROVED 15” PILLAR SHAPER. It has a strong, graduated, swivel vise. 


EUROPEAN ACENTS: Quick work, rapid changes, modern ideas. Buy the best. 
Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, Lond 
Schachardt & Schutte, 69 Spandauerstrasse, T H E H E Me D EY Vi A C H : N E C O., 


Berlin. 


Bugen Soller, Basel, Switzerland. Send for Circular, TORRINCTON, CONN. 








sno ror caraLocue. WORCESTER, MASS.” — mention nis paren. 





























